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ABSTRACT
Field s tu d ies  were conducted  in  Louisiana during 1962 and 1963 to 
determine in  sugarcane  f ie lds  the  se a so n a l  abundance of flying aphid 
populations and of th e  major component s p e c ie s ,  to re la te  the  o c ­
currence of aphids to  the  sp read  of sugarcane  m osaic , to determine 
how effec tive  in se c t ic id e s  might be in  maintaining d is e a s e - f r e e  seed  
can e  for p lan ting , and to  determine if milk, which has ac ted  as a v iru s -  
inhibitor in m echanically  inocu la ted  p la n ts ,  would have any effec t on 
d is e a s e  spread  under field  conditions where tran sm iss io n  is  by a p h id s .
W inged aphids were caught on s ticky  traps and a lso  co llec ted  
w hile  on sugarcane p la n ts .  M osaic  inc idence  w as determined 
period ica lly  by sampling randomly s e le c te d  s ta lk s  in some p lo ts ,  and 
by counting a l l  s ta lk s  and th o se  showing symptoms in  o ther p lo ts .
System ic in se c t ic id e s  w ere applied  to  large 5 -  and 10-acre  p lots of 
su g a rc a n e .  Small p lots were trea ted  w ith milk and c a se in  sp ra y s .
Of the  7 known vec to rs  of sugarcane m osa ic , only Acvrthosiphon 
plsum (H arris) , Schizaphis  araminum (Rondani), Rhopaloslphum maldis 
(Fitch) and H vsteroneura se ta r lae  (Thomas) occurred during periods of 
virus spread  in  su ffic ien t numbers to  be cons idered  of probable im­
portance in  th e  spread  of m osaic d i s e a s e .  These 4 sp e c ie s  p lus Aphis 
m edicaqinls Koch. Rhopaloslphum p seu d o b ra ss lcae  (D avis), Rhopaloslphum 
sp lendens (Theobald), Aphis a o ssv p ii  G lover, Aphis m aidiradlcis F o rb e s ,
x
Mygug p e rs lc ae  (Sulzer), Therloaohis m aculata (Buckton) and 
Rhopalosiphum fltch il (Sanderson) co n s titu ted  90% of th e  to ta l aphids 
represen ting  69 sp e c ie s  which w ere  caught on sticky  traps  during 
th e se  s tu d ie s .  Aphids w ere trapped in g rea te s t  abundance during 
March and April. Flying aphid popula tions were much lower during 
fa ll than  in  sp ring , but higher th an  in summer.
Flying populations of a ll sp e c ie s  mentioned above , excep t £ .  
m a cu la ta , were found to  be highly and s ign ifican tly  co rre la ted  by 
sim ple co rre la tion  methods with periodic  In c reases  in m osa ic . There 
w as  a lso  a high co rre la tion  betw een d is e a s e  spread and the to ta l numbers 
of flying a p h id s .  There were only s ligh t ind ica tions from multiple co rre ­
la tion  a n a ly s is  tha t M . p e r s lc a e , H . s e t a r l a e , A. plsum and S . araminum 
might be more important in  the sp read  of mosaic than  the  other s p e c ie s .
Except for £j_ p se u d o b ra s s ic a e , w inged forms of a l l  aph ids  men­
tioned  above , p lus Sipha flava (Forbes), D actvnotus am brosiae (Thomas), 
C haltophorus v im inalis  Monel, and  Aphis s p . , were caught on p la n t s . 
Only H . s e ta r ia e  and R. maldis w ere  found colonizing su g a rcan e .
Data on m osaic inc idence in d ic a te  t h a t : (1) Approximately 
80% of th e  to ta l  m osaic spread during one crop year occurred during 
la te  w in ter and sp ring . (2) Temporary lo s s  of m osaic symptoms during 
a hot dry summer apparently  w as not a s so c ia te d  with lo s s  of virus from 
p la n ts .  (3) There w as no sign ifican t difference in th e  ra te  of spread 
of m osaic among sugarcane p lan ts  of different a g e s . (4) The rate of
x i
spread  of mosaic w as g rea te r  in sugarcane ad jacen t to  d is e a s e d  cane than  
in  sugarcane more d is tan t from d ise a se d  c a n e .
Ten and 24 app lica tions  of 1/4 pound of demeton per ac re  per a p ­
p lica tion  s ign ifican tly  reduced populations of flying aphids and gave 
reductions of m osaic inc idence amounting to  58% and 45% when 11% and 
26% of th e  s ta lk s  in un trea ted  p lo ts  showed m osaic sym ptom s, r e s p e c ­
t iv e ly .  The 58% reduction  w as ach ieved  in  sp ite  of poor timing of in ­
se c t ic id e  ap p lica tio n . The 45% reduction w as ach ieved  when the  te s t  
plot w as ad jacen t to  heavily  in fec ted  su g a rcan e . These re su lts  suggest 
tha t system ic  in s e c t i c id e s ,  toge ther w ith roguing of d is e a s e d  p lan ts  
and iso la t io n  from virus s o u rc e s , might provide a b e tte r  method for 
maintaining d is e a s e - f r e e  seed  cane  than  is  currently  a v a i la b le .
Milk and c a s e in  sprays applied  w eekly  reduced m osaic spread  in 
sm all f ield  p lo ts ,  but were phyto tox ic . Skim milk w as le s s  phytotoxic 
than  undilu ted or d ilu ted  whole milk, and c a s e in  w as le a s t  phytotoxic 
of a l l .
x ii
INTRODUCTION
For the  p a s t  sev era l yea rs  Immediately preceding th is  study su g a r­
can e  m o sa ic ,  alm ost forgotten for 2 d ec ad e s  by Louisiana g row ers , aga in  
h as  become a major d is e a s e  problem . This is  genera lly  a ttr ibu ted  to  the  
growing of recen tly  re le a se d  v a r ie tie s  of sugarcane  which are s u s ­
cep tib le  to  m osa ic , and to  the  appearance  of a new s tra in  of the  
m osaic v iru s .
Previous entom ological s tu d ie s  of sugarcane  m osaic have dea lt 
mainly w ith  the  ab ili ty  of different in se c t  sp e c ie s  to  transm it th e  virus 
in  cages  or g reenhouse t e s t s .  Several u n su c cess fu l a ttem pts have been 
made to  ob ta in  control of v irus spread  by in se c t ic id e  app lica tions  in 
sm all f ie ld  p lo ts  in  w hich nearby colonizing  aph ids were con tro lled , 
although it i s  now genera lly  be lieved  th a t  the  spread  of s ty le t-b o rn e  
v iru ses  depends primarily on flying aphid p o p u la t io n s .
Removal of d is e a s e d  p la n ts ,  iso la t io n  of seed  p lo ts  and re s is tan t  
v a r ie t ie s  for many y ea rs  have been  cons idered  to  be th e  only p rac tica l 
approaches to  m osaic con tro l.  However, the  se r io u sn e ss  of the  
problem is  thought to  be inc reas ing  in sp ite  of a l l  efforts to  reduce i t .
The s tu d ies  reported in  th is  d is se r ta t io n  w ere undertaken with 
the  following o b jec tiv es  in  mind: (1) to  determ ine the  se aso n a l  
abundance of flying aphid  popula tions of different sp e c ie s ;  (2) to 
re la te  th e  abundance of aphid sp e c ie s  to  the  spread  of mosaic d ise ase ;
2(3) to  determ ine how effec tive  in se c t ic id e s  might be in m aintaining 
d is e a s e - f r e e  s e e d  cane  for planting; and (4) to  determine w hether milk, 
which in h ib its  th e  virus in  m echanically  Inocu la ted  p la n ts ,  would have 
any effec t on aphid  tran sm iss io n  in  the  f ie ld .
i
REVIEW OF THE LITERATURE
The g rea tes t consideration  in sugarcane mosaic transm ission  
s tud ies  previously has been given to determining aphid sp ec ie s  capable 
of transm itting the d is e a s e .  Table I l i s ts  those  aphid spec ies  which 
have been reported as  vectors and shows their  efficiency as vectors 
in cage experim ents. Few efforts have been made to Identify aphid 
populations flying over sugarcane fields or found on sugarcane p la n ts .  
Several unsuccessfu l attem pts have been made to control sugarcane 
mosaic by controlling its  v ec to rs .
Vectors of Sugarcane M osaic
Brandes (1920) w as the first to  show tha t the corn leaf  aphid , 
Rhopaloslphum maidls (Fitch) could transm it sugarcane m osaic. This 
was the  first vector reported for th is  virus and according to  Smith and 
Brierly (1956) was reported at a time when very l i t t le  was known about 
virus transm ission  by ap h id s . Ingram and Summers (1936, 1938) found 
the rusty  plum aphid , Hvsteroneura se ta r iae  (Thomas), and the green- 
bug, Schizaphis qraminum (Rondani), to  be capable  of transmitting 
sugarcane m osaic . These findings were confirmed by other authors 
(Table I). In Puerto Rico, Tate and Vandenberg (1939) found that the 
sedge aphid , Carollnaia cvperi A inslie , could transm it the  mosaic v iru s .  
The same authors found tha t Aphis nerii Fonscolombe transm itted mosaic
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Table I .  Efficiency of different aphid species  as  vectors of sugarcane mosaic and time required for the 
symptoms to  appear in cage experiments.
ADhid Species
Exposed to 
Viruliferous 
Aphids
Infected with 
Mosaic Virus 
No. %
Days Required 
for Symptoms 
to Appear 
Range Average Authority
Acyrthosiphon pi sum 208 33 15.9 _ Abbott and Charpentier (1963)
(pea aphid)
Amphorophora sonchi 70 14 20.0 Abbott and Charpentier (1963)
(green sow thistle aphid)
Carolinaia cyperi 192 60 31.3 20-42 27.6 Tate and Vandenberg (1939)
(sedge aphid) 7-28 1 8 .2a
Dactynotus ambrosiae 270 253 93.7 - - Abbott and Charpentier (1963)
(red sowthistle aphid)
Hysteroneura setariae 419 24 5 .7 15-45 27.8 Ingram and Summers (1936)
(rusty plum aphid) 137 11 8 .0 - - Tate and Vandenberg (1939)
Rhopalosiphum maidis 19 17 89.5 19-47 23.7 Brandes (1920)
(com leaf aphid) 16 5 31.2 12-28 20.8 Kunkel (1922)
72 17 23.6 15-35 20.3 Ingram and Summers (1936)
124 40 32.3 12-54 19.6 Ingram and Summers (1938)
200 69 34.5 - - Tate and Vandenberg (1939)
Schizaphis graminum 28 2 23.6 - - Ingram and Summers (1936)
(greenbug) 172 21 12.2 10-45 19.1 Ingram and Summers (1936)
67 15 22.4 20-28 21-28 Seth and Chona (1961)
aCane from seedlings (other experiments from cuttings).
5to one p lan t out of 4 te s te d ;  however, th is  find has  not been te s te d  
s in c e .  The number of known vec to rs  w as recently  in c re ase d  by the 
work of Abbott and C harpentier (1963) who added the pea aph id , 
Acvrthosiphon pisum (Harris), th e  "red so w th is t le  a p h id ,"  D actvnotus 
am broslae (Thomas), and the "green sow th is tle  a p h id ,"  Amphorophora 
sonchi O es tlu n d , to  th is  l i s t .
C harpentier (1961) and Abbott and C harpentier (1963) do not 
doubt th a t  there may be other vec to rs  of sugarcane m osa ic . They men­
tioned  th a t  there  are 2 a reas  in  Louisiana where inc idence  of m osaic is  
h igh , and others where the  d is e a s e  is  not a problem, yet the  same known 
vec to rs  are presen t in  th e s e  a reas  and e x is t  under apparently  id en tica l  
c o n d i t io n s .
Lawas and Fernandez (1949) were ab le  to  transm it sugarcane 
m osaic (maize mosaic) from corn to  co rn , using  the  cotton  aph id ,
Aphis q o ssv p ll  G lover, a s  a v ec to r .  Vasudeva (1954) s ta te d  th a t the 
green  peach aphid , Mvzus p e rs lc ae  (Sulzer), transm itted  the  same virus 
to 2 corn p la n t s .
Experimental a ttem pts to  transm it sugarcane  m osaic with severa l 
o ther in s e c ts  genera lly  have fa i le d .  Kennedy e t a l .  (1962) l i s te d  the 
yellow sugarcane aph id , Slpha flava (Forbes) . a s  a vector of sugarcane 
m osa ic . However, Loftin and C h ris ten so n  (1932), Ingram and Summers 
(1936), Tate and Vandenberg (1939), and Abbott and C harpentier (1963) 
fa iled  to  get tran sm iss io n  with th is  ap h id . Other in s e c ts  which have 
been  te s te d  as  p o ss ib le  vec to rs  with negative re su l ts  inc luded  Aphis
6(rumlcis) fabae S copo li , Dactvnotus (Macrosiphum) rudbeckiae (Fitch), 
Lonalunauls (Aphis) saccharl (Zehnt.) , Perk lnsle lla  saccharic ida  Kirk, 
D raeculocephala mollipes Sav. Soaata furcifera (Horv.), Pseudococcus 
bon insls  Kuw, and Haplothrips qraminis Hood (Tate and Vandenberg,
1939; Kunkel, 1922; Brandes, 1920; and Ingram and Summers, 1936).
W hile it  has not been c learly  indicated  in a ll  transm ission  
s tud ies  whether winged or w ing less  aphids were u sed , it is  probable 
tha t w ing less  aphids were most often employed. Since most of the 
transm iss ion  in the field is believed to be by winged forms, it i s  worth 
mentioning tha t S y lvester (1955) and Toba (1963) found winged forms of 
Mvzus pers lcae  le s s  effic ien t than apterous forms in transm itting le ttuce 
and watermelon mosaic v iru s . S tevenson (1959) found that apterous and 
winged aphids of the same sp ec ie s  were almost equally capable  of 
transm itting potato virus Y. Simons (1959) and Rochow (1960) s ta ted  
tha t there are considerable  differences within aphid sp ec ie s  in their 
ab ility  to  transm it v i r u s e s . Comparisons of the re la tive  efficiency as 
vectors of different aphid sp ec ie s  as shown in  Table I probably are not 
en tire ly  va lid .
Brandes (1927) and Charpentier (1961) found the corn leaf aphid , 
Rhopaloslphum m a ld is . colonizing sugarcane p la n ts .  The la tte r  worker 
observed it on N .C o . 310, which is  considered to be a highly s u s ­
cep tib le  variety  to  m osaic . Kunkel (1924) s ta ted  that th is  aphid can  
readily live on sugarcane, but has never been observed to e s tab lish  a 
colony. Leece (1938) and Chona (1944) were unable to find colonies of
7th is  aphid on sugarcane , W olcott (1928) and Wildermut and W alker 
(1932) believed  tha t the  corn leaf  aphid does not normally feed on 
sugarcane , but when obliged to  move to  cane when w eeds are 
ploughed under, i t  becomes re s t le s s  and transm its the d is e a s e .
Loftin and C hristenson  (1932) found tha t the longevity of th is  aphid 
differs on different sugarcane v a r ie t ie s .  They found that th is  aphid 
on one variety  seldom lived more than  a day , while those  on 2 other 
v ar ie ties  se tt led  down and reproduced.
According to  Ingram et a l .  (1939), the corn leaf  aphid has been 
found in Louisiana on approximately 2 in every 1,000 plants in spec ted  
during winter and early sp r in g , but it w as seldom found on sugarcane 
la te r  in the seaso n  when other preferred hos ts  are a v a ila b le .  Normally, 
it  i s  found on sugarcane in the  central whorl.
Ingram et a l .  (1951) s ta ted  tha t among g ra s s e s ,  the  corn leaf 
aphid prefers maiden cane (Panicum hemltomon S chu lt) . jungle rice 
(Echinochloa colonum (L.) Link) and crabgrass  (Dlgitaria sanqulnalis  
(L.) S c o p .) .  They believed  that the  g rea tes t transm ission  is  a c ­
com plished when the aphids move from infec ted  sugarcane p lants to 
suscep tib le  g ra s se s  and then back to sugarcane .
Van Breemen found in Java tha t there  were seasona l migrations 
of Rhopaloslphum maidls which could account for most mosaic spread 
(Brandes, 1927). However, Ingram e ta l . .  (1939), working in  Louisiana 
with sticky  traps p laced  above sugarcane p la n t s , reported that 
Rhopaloslphum maidls w as only rarely c o l lec ted , and tha t there was
8no evidence of a  mass flight of any aphid sp e c ie s .  They a lso  found in 
other air  traps tha t Rhopalosiphum m a id is . Schizaphis graminum a nd 
Hvsteroneura s e ta r ia e , the 3 known vectors at th a t tim e, did not occur 
in great abundance at any tim e.
Wildermuth and W alter (1932) reported the development in one year 
of 39 to  50 genera tions of Rhopalosiphum maidis in cages a t Brownsville, 
T exas, and 35 to  41 at Tempe, Arizona. At Tempe the a la te s  were much 
more numerous during April and early May and aga in  during September 
and early  October than  at other tim es of the y ea r .  They be lieved , as 
did Cartier (1957) and Orlob and Medler (1961), tha t th is  sp ec ie s  may 
migrate long d is tan ce s  from south to  north much as  does the greenbug, 
Schizaphis  graminum.
Ingram and Summers (1936) believed  that the rusty plum aphid , 
Hvsteroneura s e t a r i a e . is  the  most abundant of a l l  aphids found in 
sugarcane in Louisiana. According to them it  usually  lives in g ra sse s  
throughout the  y ea r ,  including the perennial Andropogon s p . , which is  
found along sugarcane field borders and on d itchbanks . Some of th ese  
g ra s se s  are h osts  of sugarcane m osa ic . Ingram et a l .  (1939) in  popu­
la tion  s tud ies found almost 1% of th e  sugarcane p lants Infested  with 
Hvsteroneura s e ta r ia e . Ingram et a l .  (1951) found the rusty plum aphid 
about 14 tim es as  abundant as  the  corn leaf  aphid on sugarcane , and 
about 25 tim es as  abundant as  the greenbug. This re la tive  abundance 
of the  rusty  plum aphid caused  Charpentier (1956) to  believe that it 
w as probably the  most important vector in  the f ie ld , though it does not
9appear to  be as  eff ic ien t a s  the  other v e c to rs .  Summers e t a l .  (1948) 
explained  th is  apparent lower e ffic iency  by the fact tha t the  rusty  plum 
aphid feeds more on the  co lla r  lobes th a n  on the  more succu len t t i s s u e s  
in th e  p lant w horl.
Ingram et a l .  (1939) found the  greenbug, S ch izaph is  graminum. 
on sugarcane in  g re a te s t  abundance during the spring and early  summer. 
C rab g rass ,  a host of sugarcane m osa ic , a lso  is  one of the  favorite 
h o s ts  of th is  aph id , and tran sfe r  of m osaic from th is  g rass  to  sugarcane 
probably i s  of much im portance. Both w in g le ss  and winged forms are 
u sua lly  found in  the whorls of sugarcane  p lants (Ingram et a l . , 1938). 
This vector i s  not a s  uniformly d is tr ibu ted  in  Louisiana sugarcane f ie lds  
a s  the  ru s ty  plum aphid or the  corn le a f  aphid (Ingram et a l . , 1950). 
Orlob and M edler (1951) reported  long d is tan c e  dispersal by w inds of 
a la te s  of the  greenbug from a reas  south of W isco n s in .
Ingram et a l .  (1939) reported  th a t  Carolina la cvperl had not been 
found on sugarcane  in  L ou is iana . However, he s ta ted  tha t it  had been  
found a few tim es on Cvperus sp p .  growing in sugarcane  f ie ld s ,  and 
undoubtedly moved to  sugarcane p lan ts  from th is  ad jacen t h o s t .
According to  Abbott and C harpen tie r  (1963), enormous populations 
of the  pea ap h id , Acvrthosiphon p lsum . develop on w hite  sw eetc lover 
(M elilotus a lba  D e s t .)  which is  p lan ted  as a w in ter legume on some 
Louisiana sugarcane p la n ta t io n s .  Swarms of winged forms are som e­
tim es observed  above th e  sw eetc lover f ie ld s ,  and many are carried  by 
a ir  currents to f ie lds  nearby . They observed  many Acvrthosiphon plsum
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on cane after sw eetclover w as ploughed under in la te  w in ter. This was 
followed by high incidence of m osaic . However, they a lso  s ta ted  tha t 
sw eetclover is  grown in areas having both high and low incidence of 
m osaic .
Pitman et a l . (1943) observed pea aphid migrants as  early as  
April 24, in M aryland. They also  found tha t there w as a tendency for 
th is  aphid to migrate from crops such as  red and crimson clover to  the 
more preferred hosts  which are a l fa l f a , p e a , and v e tc h .
Abbott and Charpentier (1963) found that Dactynotus ambroslae 
and Amohorophora so n c h i . which in fest sow this tle  (Sonchus asp er  (L.) 
All), a common w eed in some sugarcane f ie ld s ,  developed in large 
populations on th is  h o s t .  From th is  host they apparently  moved to 
sugarcane p lants where they were frequently observed . Heavy migra­
tions of th e se  sp ec ie s  have been noted following spring applica tions of 
herbic ides for weed contro l. The same authors reported that th e se  
sp ec ie s  are prevalent only during la te  w inter and early spring, and 
apparently  are chance inhabitan ts  of sugarcane.
Ingram et a£.. (1939) reported a mass flight of Rhopalosiphum 
pseudobrassicae  (Davis) and Hvalopterus nruni (Geoffr.) over sugarcane 
f ie ld s ,  both of which were a lso  found on the p la n ts .
Dickson et a l .  (1949) found in Southern California that Myzus 
p e r s ic a e , Brevicorvne b ra ss icae  L innaeus, Rhopalosiphum pseudo­
b ra s s ic a e .  Schizaphis graminum and Aphis oossyp ii comprised 95% of 
the trapped aphid population, 80% of which was Myzus p e rs ic a e .
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Aphids were most abundant during March and April. Dickson et a l .  
(1956) found Aphis aossvp li  and Aphis medicaqlnis Koch occurring on 
sticky  traps throughout the  year with g rea tes t abundance during the 
spring. Another smaller inc rease  w as observed in la te  fa l l .  C lose  
and Lamb (1961) in  New Zealand a lso  reported that more aphids were 
trapped during spring than during summer months.
M iscellaneous Studies of Sugarcane M osaic
Abbott (1963) s ta ted  that by 1961, the m osaic su scep tib le  v a r ie ­
t ie s  N .C o . 310, C .P .  52-68 and C .P .  44-101 comprised 88% of the 
sugarcane acreage in Louisiana. He a lso  mentioned tha t roguing, which 
had not been practiced for 20 y ea rs ,  w as again  recommended, and that 
a committee on m osaic control had arranged with se lec ted  growers for 
the  production of seed  cane in fields where roguing w as p rac ticed .
Four or 5 roguings were recommended. The co s t  w as about $2 per acre 
for each roguing. Abbott (1959) a lso  s ta ted  that fields from which seed  
cane is  to be taken  should be examined in the  spring and rogued where 
the  in fes ta tion  does not exceed 2%. He a lso  reported (1960) tha t a new 
virus s tra in , which he ca lled  s tra in  H , w as found in 16 out of 17 fields 
of C .P .  52-68, and in 25 out of 34 fields of N .C o . 310. He a lso  r e ­
ported that the average yie ld  reductions were 16.2% in the variety 
N .C o . 310 and 33.2% in the variety C .P .  52-68 .
Forbes and Steib (1960) reported tha t by roguing every 2 weeks 
they could keep mosaic incidence below 2% in areas  with ad jacent
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fields alm ost 100% d ise a se d .  Forbes et a l .  (1961) recommended that 
mosaic free seed  cane be reproduced by roguing out d ise ase d  plants 
and by having seed  plots w ell iso la ted  from mosaic in fec ted  f ie ld s .
Martin e £ a l .  (1961) s ta ted  that in Louisiana mosaic spreads 
more rapidly in  spring months than  during summer, and tha t considerable  
spread may a lso  occur during fall in  young cane planted in la te  summer. 
The same authors s ta ted  that i t  has not been determined whether th is  
higher spread during spring and fall is  due to the  g reater suscep tib ility  
to  infection of the  young plant t i s s u e s  or to  seaso n a l d ifferences in 
vector a c t iv i ty .
Zummo (1963) presented  data which ind ica te  tha t there w as some 
fall spreading of mosaic; however, he did not indicate  in  his s tud ies  
the re la tive  importance of fall spread compared to spread during other 
seaso n s  of the  y ea r.
According to  Edgerton (1959), sugarcane mosaic in  the  United 
S ta tes  has been  reported on Zea mavs L . , Sorghum vuloare P e r s . ,  
Pennisetum alaucum (L.) R. B r . , M iscanthus s in en s is  A nderss ,
Paspalum boscianum FlUaae. D ialtaria  sanau ina lis  (L.) S c o p . ,
Setarla  lu te scen s  (Weigel) H u b b . , Set aria maana G r i s e b . , Echinochloa 
c rusaa lll  (L.) B eauv .,  Panicum dlchotomlflorum M ichx. and Brachlarla 
platvphvlla (G riseb.) N ash . He a lso  s ta ted  tha t most of the  g ra sse s  
which are su scep tib le  to  mosaic and which are found near cane fields 
are a n n u a ls , and tha t the  d ise a se  d ies  out with them a t the  end of
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the s e a s o n .  Anzalone (1963) reported on the suscep tib ili ty  of rice to 
a s tra in  of the sugarcane m osaic v iru s .
Martyn (1946) found tha t in  some varie ties  mosaic symptoms may 
be so  faintly apparent as  to  e scap e  casua l observation , but that 
symptoms generally  become more pronounced in such varie ties  during 
wet w eather.
Brandes (1920b) observed numerous c a se s  of "recovery” from 
mosaic in sugarcane as  w ell a s  in other g rass  hosts  of the v irus . 
Ocfemia et a l ,  (1933) found that in  recovered p la n ts ,  absence  of 
mottling in the  leav es  w as not due to  ab sen ce  of v iru s , but to  masking 
of symptoms. A lso, according to  Tims et a l .  (1935) the  virus may s ti l l  
be p resen t in  p lan ts  which apparently have recovered from m osaic . 
However, Forbes and M ills (1943) were not able  to  make su c cess fu l  
inoculations w ith Juice from p lan ts  from which symptoms had d isa p ­
peared . East (1931), in experiments involving precip itin  reac tions of 
sugarcane p ro te ins , found some slight ind ications that a recovered 
plant undergoes a reduction of the  virus rather than  eliminating it 
e n t i re ly .
Summers et a l .  (1948) observed tha t there w as a very c lo se  p o s i­
tive  re la tionship  between the numbers of newly in fec ted  sugarcane 
p lan ts  and the ir  proximity to  other d ise ase d  plants . However, Laird 
and Dickson (1963) did not find such a rela tionsh ip  in pepper p lants 
with tobacco  e tch  virus or potato virus Y, which a lso  are non- 
p e rs is ten t or s ty le t-bo rne  v iru ses .
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Aphid T ransm ission  of O ther S tylet-Borne Viruses
M ass migration of aphids occurs an d , according to  Johnson (1954), 
i s  probably due to  the  co inc idence  of high populations w ith  th e  kind of 
w eather which permits local concen tra tion , rather than  to  behavioral 
phenom ena. He a lso  s ta te s  th a t  there  are usua lly  3 main population 
surges during th e  s e a s o n —once in  sp ring , once in  summer, and again  
in autumn, each  u sua lly  la s t in  i se v e ra l  w e e k s . He be lieved  tha t high 
humidity d ep ressed  m ultip lication  ra ther than  inh ib ited  f lig h t.  How­
ev e r ,  Broadbent (1949) s ta ted  tha t the  com bination of high humidity 
and high tem perature som etim es inh ib its  f ligh t.
Hoine (1955) found th a t ,  once in  th e  a i r ,  aphids lo s t  control over 
th e ir  flight d irec tion  and were blown away by wind sp eed s  a s  low as  
1 .2 - 1 .5  m .p .h .  Johnson (1956) found th a t  wind determ ines the  d irec ­
tion  of trave l and  tha t th is  is  re f lec ted  by th e  in ten s ity  of in fes ta tio n  
of the  windward eges  of f ie ld s .  Elton (1925) found tha t aph ids  had 
been  transported  by th e  wind from a d is ta n c e  of over 800 m iles .
Kennedy (1950) po in ts  out tha t aph ids  ex e rc ised  s e le c t io n  b e ­
tw een  su itab le  and unsu itab le  h o s ts  mainly a f te r  a lighting  on them .
He be lieved  th a t i f  a crop w as su itab le  for some sp e c ie s  of aphids 
which w ere not often inc lined  to  fly aw ay , then  th e se  aphids probably 
would not be th e  most effec tive  virus vec to rs  in th is  c ro p . The same 
author (1958) found tha t alightm ent and ta k e -o ff  of Aphis fabae Scopoli 
on unsu itab le  h o s ts  may be repea ted  many tim es and th a t  the
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d is s a tis f ie d  aphid  w ill not s e ttle  down to  feed even  w hen i t  is  fina lly  
ex h a u s te d .
Kennedy e t a l .  (1959) found th a t th e re  w as some h o st se le c tio n  by 
tl.d flying M vzus p e r s lc a e . but concluded  th a t ,  w hatever the  stim ulus 
may have b e e n , th e  p re-a ligh tm en t resp o n se  w as far from being s p e c if ic . 
They b e liev ed  th a t sp read  of a s ty le t-b o rn e  v irus is  favored by po ly - 
phagus aphid  s p e c ie s , and by aph ids w hich a lig h t on p a rtia lly  a c c e p t­
ab le  or borderline h o s ts  more th an  by aph ids w hich a lig h t on favorite  
h o s ts .  The sam e au thors (1961) found th a t alightm ent of 2 sp e c ie s  of 
aph ids in  th e  fie ld  occurred  more in re sp o n se  to  the  long-w ave energy 
re flec ted  from th e  le av es  than  to  th e  taxonom ic s ta tu s  of the p la n t. 
M uller (1962) found th a t approxim ately  equal numbers of 2 sp e c ie s  of 
aph id s landed  on 5 d ifferen t p la n ts , and concluded  th a t h o s t se le c tio n  
d id  not tak e  p lace  during th e  In itia l app roach , but only a fte r a ligh tm en t.
Johnson (1958) found sev e ra l th in g s  about the  h ab its  of aphids 
w hich are  pertinen t to  v irus tran sm issio n : (1) Aphids a ligh ting  on 
p lan ts  normally spend  some tim e w andering and probing, and th en  may 
or may not s e ttle  down to  fe e d . (2) The sh o rte r the  f lig h t, th e  shorter 
the  tim e the  aph ids s ta y  on the  p la n t. (3) The le s s  su itab le  th e  h o s t, 
th e  more re s t le s s  the  aph ids w ill be before se ttlin g  dow n. He co n ­
cluded  th a t th is  r e s t le s s  type of behavior is  p a rticu la rly  su itab le  for 
th e  tran sm iss io n  of p lan t v iru s e s .
S y lv este r (1958) found th a t n o n -p e rs is te n t v iru s e s , w hich can  be 
rapid ly  acqu ired  (in a few seconds) and rapid ly  in o c u la ted , a re  a lso
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rap id ly  lo s t by a p h id s . The same euthor (1962) s ta te d  th a t tran sm iss io n  
of m osaic v iru ses  is  accom plished  by some type of s ty le t tip  con tam ina­
tio n , w ith  the  q u estio n  of vec to r sp e c if ic ity  u n reso lv ed . He b e liev ed  
th a t th is  tran sm iss io n  re lie s  upon an  in te rac tio n  betw een  v iru s , h o st 
p lan t c e l l s ,  and v e c to r 's  s a l iv a .
Simons (1957) found th a t 2 ty p es  of fie ld  sp read  are  involved in  
th e  tran sm iss io n  of the  n o n -p e rs is te n t aph id -borne  pepper m osaic v irus:
1) primary spread  from o u ts id e  to  w ith in  th e  f ie ld , and 2) secondary  
spread  w ith in  th e  f ie ld . He co n sid ered  th a t the  most im portant facto rs 
in fluencing  sp read  w ere: 1) the  numbers of a la te  vec to rs  p resen t;
2) vec to r e ff ic ie n c ie s  of the  aphid  sp e c ie s ; 3) re la tiv e  am ounts of 
movement of th e  aphids; 4) th e  number of d ise a se d  p lan ts  p resen t; and 
5) c lim a to lo g ica l fa c to rs . According to  him , the  primary sp read  of 
pepper veinbanding m osaic w as more se rio u s  in  the  spring th an  in  fa ll 
and w in te r b ec au se  more aph ids and more d is e a se d  p lan ts  w ere in  the 
area  in  th e  spring th an  in  fa ll and w in te r. He a lso  found th a t aph ids 
could  bring th e  v irus from a d is ta n c e  of 800 to  1 ,000 fe e t .
Bradley (1959) found th a t M vzus p e rs lc a e  c e a s e s  to  transm it 
potato  v irus Y during probing b ec a u se  the v irus is  removed from the 
s ty le t a s  it  p e n e tra te s . He b e liev ed  th a t aph ids moving in  th e  air 
rem ain ab le  to  transm it v irus on th e ir  s ty le ts  longer th an  prev iously  
thought b ecau se  they  do not probe during th is  tim e.
Zaum eyer and Kearns (1936), in  a study  of bean  m o sa ic , found 
14 sp e c ie s  of aph ids on th e  p la n ts , of w hich 8 w ere good v e c to rs .
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Sw enson (1957) te s te d  17 sp e c ie s  of a p h id s , and found th a t 16 w ere 
ab le  to  transm it the  bean  yellow  m osaic v iru s . He b e liev ed  th a t most 
of th e  aph ids occurring on beans w ere p o ten tia l v ec to rs  of th e  d i s e a s e . 
Sw enson and N elson  (1959) found 18 sp e c ie s  of m igrating aph ids on 
g la d io lu s , but v irtual ab sen ce  of any co lo n iza tio n . In tran sm iss io n  
s tu d ie s  they  found th a t 6 sp e c ie s  not p rev iously  recorded a s  v ec to rs  
could  transm it the  cucum ber m osaic v irus in  g la d io lu s .
Zaum eyer and Kearns (1936) found some p o s itiv e  co rre la tio n  b e ­
tw een  th e  s iz e  of aphid  popu la tions on bean  p la n ts  and th e  amount of 
bean  m osaic sp read , though a t th e  end of the  s e a s o n , w hen th e  per 
cen t m osaic in  th e  fie ld s  w as very h ig h , few er aph ids tran sm itted  more 
m o sa ic . M ost of th e  aph ids found on beans w ere th e  w inged m igrant 
forms of various s p e c ie s .
Broadbent (1950) found th a t numbers of M vzus p e rs lc a e  w ere 
co rre la ted  to  a le s s e r  degree w ith sp read  of rugose m osaic th an  w ith 
sp read  of le a f  ro ll, perhaps b ecau se  o ther aphid  sp e c ie s  a lso  w ere 
v e c to rs . H olllngs (1955) found high p o sitiv e  co rre la tio n s  betw een  
ca tc h e s  of M vzus p e rs lc ae  and sp read  of rugose m osaic and le a f  ro ll 
in  p o ta to e s , but low co rre la tio n s w ith o ther aphid  s p e c ie s .
W atson  et a£,. (1951) found th a t b ee t m osaic v irus in c re ase d  w ith 
in c reas in g  numbers of M vzus o e r s ic a e . but th e  re la tio n sh ip  w as not 
c lo se  enough to  exc lude  th e  p o ss ib ility  of o ther v e c to rs . After 6 
y ears of o b serv a tio n s W atson  and H ealy (1953) reported  th a t co e ffic ien t of
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reg re ss io n s  of b ee t m osaic v irus on numbers of M vzus p e rs ic a e  and 
Aphis fabae w ere not s ig n if ic a n t.
Jenkinson (1955) found p o sitiv e  co rre la tio n s betw een  numbers of 
a la te s  of M vzus p e rs ic ae  and Brevlcorvne b ra s s ic a e  and th e  sp read  of 
m osaic in  b rocco li b ased  on very sc an t d a ta . He a lso  found s ig n if i­
can tly  more m osaic in  b rocco li grown c lo se  to  in fec ted  p lan ts  th an  in  
b rocco li sep a ra ted  by a t le a s t one mile from sou rces of in fec tio n .
D ickson and Laird (1959) found, by co rre la ting  the  d ifferent 
sp e c ie s  of aph ids caught on stick y  trap s  w ith the sp read  of le t tu c e -  
m o sa ic , th a t w hen in e ffic ien t v ec to rs  w ere p re se n t, sp read  of m osaic 
did not o ccu r. W hen there  w as an  outbreak of m o sa ic , th e re  w as a 
ra th e r high vec to r p opu la tion . Laird and D ickson (1963) w ere not ab le 
to  find any co rre la tio n  betw een  a la te  aphid  popu la tions and primary 
sp read  of tobacco  etch  v irus and po tato  v iru s Y in  p ep p e rs . H ow ever, 
secondary  sp read  w as sig n ifican tly  co rre la ted  w ith M vzus p e rs ic a e  to  
w hich th e  au thors a ttribu ted  a ll secondary  d is e a s e  sp rea d .
Traps for Aphid P opulation  S tud ies
K aloostian  and Yeomans (1944) used  s tick y  m ateria l on yellow  
pain ted  wood panel trap s  for co llec tio n  of pear p s y l la . Broadbent 
(1948) found th a t yellow  trap s  co a ted  w ith ad h es iv e  g rea se  caught 
more aph ids than  w hite or b lack  tra p s . K aloostian  (1961) found th a t 
yellow  trap s  co a ted  w ith Stikem® cap tu red  10 tim es a s  many Homoptera 
and D lptera a s  th o se  co a ted  w ith T a n g le fo o t .
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Von-Profft (1939) alm ost alw ays caught more aphids on s tick y  trap s  
facing  th e  d irec tio n  of th e  w ind . Johnson (1950) found d iffe rences b e ­
tw een  s tick y  trap s  and su c tio n  trap s  in  eva lu a tio n  of flying aphid 
p o p u la tio n s , and b e liev ed  th a t e s tim a te s  of population  d en sity  b ased  
on suc tion  trap  ca tc h e s  are  like ly  to  be more a c c u ra te .
H eathco te  (1958) found th a t numbers of aphids caught on sticky  
trap s  d ec reased  w ith in c reas in g  trap  h e ig h t. H ow ever, yellow  w ater 
trap s  w hich w ere level w ith the  tops of the  p lan ts  in a potato  fie ld  co n ­
s is te n tly  caught more aph ids th an  th e  ones a t ground le v e l w hich w ere 
w ith in  the  crop.
Eastop (1955) found th a t M oericke yellow  dish  trap s  caught more 
aphids having d ico ty ledons a s  h o s ts  th an  aphids having g ra s s e s  or 
sed g es  as  h o s ts .  He caught 6 .4  tim es a s  many M vzus p e rs ic ae  in  
yellow  d ish  trap s  as  in  su c tio n  tr a p s .  This ra tio  for Rhopalosiphum 
m aid is w as .8 for fem a les , and 2 .0  for m a les . The ra tio  for Rhopalosiphum 
sp lendens w as 1 .3 .
C ontrol of S ty let-B orne V iruses by Vector Control
Almost a l l  a ttem pts to  contro l th e  sp read  of s ty le t-b o rn e  v iru ses  
by using in se c tic id e s  have been  made in  sm all p lo t experim en ts .
Jefferson  and Eads (1951) reduced  stock  m osaic in  one year more than  
50% by spraying alm ost w eekly  w ith  p ara th io n . H ow ever, th e  following 
y ea r parath ion  a s  w ell a s  o ther in se c tic id e s  had no effec t on stock  
m osaic in c id e n c e .
20
Broadbent e£ aj,. (1956) had good reduction  of po ta to  v irus Y by 
spraying po ta to  p lan ts  w ith DDT, end rin , sch rad an , mi pa fox , m alath ion , 
parath ion  and dem eton every 10 to  14 d a y s . Demeton in  one year d e ­
c rea sed  po tato  v irus Y by alm ost 75%, w hile in  the  next year by only 
25%. About the sam e ra te  of d ec rease  w as ob ta ined  w ith the  other 
in s e c t ic id e s .  D ieldrin  and toxaphene w ere in e ffec tiv e .
Fry and  Jacks (1956) found th a t fo liage trea tm en ts  of lin d a n e , 
p a ra th io n , TEPP and so il trea tm ent w ith schradan  reduced the  inc idence 
of turnip m o sa ic . The most e ffec tiv e  trea tm ent w as w ith parath ion  
w hich reduced  m osaic in c id en ce  from 94% to  33%.
C halfan t (1959) found p artia l contro l of cucum ber m osaic in 
cucum bers by using  parath ion  and so il and fo liage ap p lica tio n s  of 
American C yanam id 12008 and p h o ra te . He a lso  w as ab le  to  reduce 
cabbage m osaic w ith  fo liage ap p lica tio n s of p h o ra te , American Cyanam id 
12008 and p ara th io n .
Shanks (1960) found th a t so il or fo liage ap p lica tio n s  w ith 
system ic  in se c tic id e s  gave good reductions of cucum ber m osaic v iru s . 
He a lso  found th a t se v e ra l in s e c t ic id e s , when te s te d  for sp eed  of 
ac tio n  on M yzus p e r s ic a e , required a t le a s t  1 1/2 hours to  k ill 90% 
of th e  a la te s  w hen th e se  w ere exposed 2 hours a fte r trea tm en t, and much 
longer to  k ill  th is  am ount 3 days la te r .  He reported  th a t parath ion  w as 
a ttra c tiv e  to  v iru liferous aph ids and thereby  in c reased  the  sp read  of 
p o ta to  Y. M unster and M urbach (1952) reported  th a t w inged aphids
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w ere a ttrac ted  to  the schradan  trea ted  p lo ts in  a random ized block 
experim ent.
Kantack et a l .  (1961) found th a t dem eton spray or DDT dust applied  
w eekly or tw ice w eekly to  sw eet potato foliage reduced fie ld  sp read  of 
cork d ise a se  by alm ost 50%. This reduction  w as obtained when alm ost 
half of the  p lan ts  in  the check p lo ts w ere in fec ted  with cork d is e a s e . 
Some d iseased  p lan ts  w ere in ten tionally  lo ca ted  in  both trea ted  and 
un treated  p lo ts to  in c re ase  the  opportunity for secondary sp read . Little 
or no control w as evident when the m agnitude of spread in to  d is e a s e -  
free check p lo ts w as a t a minimum.
Leuck e t .a l .  (1962) found th a t w hen d im ethoate, phorate and 
D i-Syston w ere applied  in  p lo ts of 1/2 ac re , bean  yellow  m osaic w as 
reduced from 81% in  un treated  p lo ts to  13%, 23%, and 33%, re sp e c ­
tiv e ly , in  trea ted  p lo ts . Two app lica tions of each in se c tic id e  w ere 
made at the ra te  of 2 pounds of in se c tic id e  per a c re , one on 
January 31 and a second on March 13.
H eathcote and W ard (1963) found th a t trea tm en ts w ith DDT d e ­
creased  the  spread  of cabbage b lack  ring spot and cauliflow er m osaic 
v iruses in  cauliflow er seed lin g s and cau liflow er m osaic v irus in turnip 
seed lings in  cages w here a la te  aphids were re leased ; how ever, the 
d ecrease  w as sm all. The same authors found tha t aphids had to  be 
in  contact w ith D D T-treated leav es  for 15 m inutes or more to  suffer 
harm , and barely half of them died w ith in  24 hours after exposure to  
trea ted  leav es for 30 m inutes.
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Ingram et a^. (1939) used  pyrethrum and derris in  com bination with 
sulfur and nicotine su lfa te  in  sm all sugarcane p lo ts ( .2  to  .3 acres) but 
no treatm ent co n s is ten tly  reduced in fe s ta tio n . C harpentier (1956) a t ­
tem pted to  control sugarcane m osaic in  sm all p lo ts by applying 1/4 
pound of demeton per acre on April 13, May 10 and May 29, but by 
June 16 m osaic inc idence averaged 2.1% in  th e  trea ted  p lo t and 2 .9% 
in the check p lo ts . Small am ounts of in se c tic id e  w ere found in  the 
m o la sse s , syrup and sugar sam ples p ro cessed  fom the trea ted  su g ar­
cane .
S y lveste r et a l .  (1959) found th a t there w as l i t t le  ev idence that 
dem eton ac ted  in  a tru ly  system ic manner when applied  w eekly to  bee ts  
s ince  the  new growth of the p lan ts  w as su scep tib le  to  co lon iza tion  of 
M vzus p e rs ic a e . which com prised 95% of the aphids found on the 
p la n ts . Klosterm eyer (1953) found th a t a reduction of plant growth 
follow s seed  treatm ent of po ta toes w ith schradan and dem eton.
D ickson et a l .  (1949) applied  DDT, benzene hexachloride and 
n ico tine 3 tim es at w eekly in te rv a ls  to  10-acre b locks of can taloupe 
on 3 farms during the tim e of maximum aphid f lig h ts , but w ere not able 
to  ob tain  any m easurable degree of control of cantaloupe m osaic .
P lant Virus Inhibitors
C h este r (1934) found th a t blood serum , egg album in, milk and a 
tobacco  p lant ex tract when app lied  to  p lan ts reduced th e ir  su sc e p ti­
b ility  to  v iru se s . Johnson (1941) found th a t w hole milk in ac tiv a ted
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severa l plant v iru ses  even when d ilu ted  w ith 9 parts of w a te r, and th a t 
skim milk and whey w ere ju s t a s  effective  as w hole m ilk. He a lso  s ta ted  
th a t neither pas teu riza tio n  nor boiling a ffec ted  th is  property of m ilk.
He a lso  mentioned th a t add itional unpublished data by R. W . Fulton 
showed tha t c a se in  w as the  ac tiv e  agent concerned , and tha t lac to g lo - 
bulin  w as a good virus in ac tiv a to r but w as p resen t in too low a co n ­
cen tra tion  in  milk to  be im portant in  th is  re sp e c t.
Lucas and Hare (1959) found tha t lacta lbum en, of-lactoglobulin 
and ^ -lac to g lo b u lin  w ere weak inh ib ito rs of tobacco  m osaic v iru s , 
w hereas c a se in  and the  crude whey protein fraction of bovine milk were 
much stronger in h ib ito rs . None of th e se  compounds at a concentration  
of approxim ately 2% had the  inhibitory  effect of skim or hom ogenized 
m ilk. Hare and Lucas (1959) found tha t when pepper p lan ts  were 
sprayed w ith milk and then  m echanically  inocu lated  w ith tobacco  
m osaic v irus the percen tages of p lan ts subsequently  showing symptoms 
were 10, 10 and 20 for p lan ts which were inocu lated  im m ediately after 
spray ing , 24 hours la te r  and 48 hours la te r , re sp e c tiv e ly . N inety-tw o 
per cen t of th e  unsprayed p lan ts  w hich w ere inocu lated  subsequen tly  
showed sym ptom s.
Lucas (1959) recommended milk as the only p rac tica l means for 
control of tobacco  m osa ic . He s ta ted  th a t b e s t re su lts  w ere obtained 
when tobacco  p lan ts w ere sprayed w ith milk before tran sp lan tin g , and 
when w orkers dipped th e ir hands in  milk before handling the  p la n ts .
Lucas (1962) found tha t a lfa lfa  and cucum ber m osaic , potato  X
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and Y, to b acco  e tch  m osaic and ring spot v iru se s  w ere strong ly  in h ib ited  
in  greenhouse te s ts  w hen ju ic e  from v iru s-in fec ted  p lan ts  w as mixed 
w ith  skim  milk and rubbed on le av es  of su scep tib le  p la n ts .
A nzalone (1962) found th a t in fec tio n  by sugarcane  m osaic v irus 
w as com pletely  in h ib ited  by milk when ju ic e s  from v iru s - in fe c te d  p lan ts  
w ere mixed w ith  milk and in o cu la ted  in to  hea lthy  p la n ts . W hen milk 
w as u sed  as  a p ro tec tive  spray on sugarcane p lan ts  24 hours before 
m echanical inocu la tion  the developm ent of m osaic symptoms w as 
g rea tly  red u ced . He found th a t d ilu tion  of w hole milk w ith  w ater r e ­
duced th e  e ffec tiv en e ss  of th e  milk tre a tm e n ts . H ow ever, he a lso  found 
th a t milk w as phyto toxic to  young sugarcane p la n ts . The sam e author 
(1962b) reported  th a t sugarcane m osaic v irus w as in h ib ited  in  g reen ­
house te s ts  w hen ju ic e  from m osaic p lan ts  w as mixed w ith  equal parts  
of m ethyl bromide or M C-2 (98% m ethyl bromide and 2% ch lo ro p ic rin ).
Shanks (1960) found in  greenhouse s tu d ie s  th a t milk had no effect 
on cucum ber m osaic v irus and po ta to  v irus Y w hen in o cu la tio n  w as by 
aphid  v e c to rs . Bradley (1956) found th a t w hen the  s ty le ts  of aphids 
p a s se d  through v iru s -fre e  membranes of to b a c c o , onion or tu lip  plant 
ep iderm is or through "parafilm " put over to b acco  le av es  in fec ted  w ith 
v irus Y, the  aph ids could not acqu ire  th e  v iru s . Bradley e t a l .  (1962) 
found th a t v iru liferous M vzus p e rs ic ae  w hich probed po tato  le a f  d isk s 
co a ted  w ith  paraffin  o i l ,  dormant spray o i l ,  o c ta n e , corn o il ,  or o live 
o il w ere ab le  to  transm it th e  virus only o c c a s io n a lly . H ow ever, they  did 
not in v e s tig a te  how o ils  in te rfe re  with aphid  tran sm iss io n  of v irus Y.
MATERIALS AND METHODS
S easo n al Abundance of Aphids
The se a so n a l abundance of various aphid sp ec ie s  w as determ ined 
by identify ing  and counting aphids caught on s tick y  trap s and found on 
sugarcane p la n ts .
S ticky trap s  c o n s is te d  of ga lvan ized  s te e l  p la te s ,  8 1/2 by 5 
in c h e s , pa in ted  sunny yellow  and covered  w ith Stikenr(^(a product co n ­
ta in ing  97% by w eight of polym erized b u ten e , isobu tene  and b u tan e , and 
m anufactured by M ichel and Pelton  C o . , O akland and Em eryville, 
C aliforn ia) on 4 /5  of th e ir  to ta l a re a . They w ere fa s ten ed  by screw s 
to  s ta k e s  w hich had a se r ie s  of ho les d rilled  in  them at one-foo t In te rv a ls  
(Figure 1). T hese trap s  w ere alw ays fa s ten ed  on the  s tak es  at a lev e l 
about one foot above the  tops of the  su g a rcan e , which required  them  to  
be alm ost 15 feet above the  ground when the p lan ts  w ere full grow n.
fied  and co u n ted .
M ost aph ids w ere id en tified  on th e  traps w ith the  help  of a b ino ­
cu lar m icroscope. Aphids w ere counted and id en tified  from only o n e -h a lf  
of the  to ta l s tick y  su rface of each  tra p . W hen id en tif ica tio n  of s p e c i­
mens on the  trap s  w as d iff ic u lt, aphids w ere removed w ith  a sm all 
brush m oistened w ith x y le n e , put in  a v ia l of xy lene and allow ed to  
s tan d  for approxim ately 24 hou rs. Then they  w ere p laced  momentarily
w as removed from the  trap s  each  w eek a fte r  aph ids w ere id e n ti-
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F ig u re  1 . S t ic k y  t r a p s  u se d  t o  c a tc h  a p h id s  i n  s u g a rc a n e  f i e l d s
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on a p iece  of absorben t paper w hich abso rbed  su rp lus xy lene before being 
sto red  in  70% a lc o h o l. Aphids w ere mounted perm anently as d escrib ed  by 
Boudreaux (1949), or tem porary mounts w ere prepared  using H oyer's  
medium . S lides then  w ere exam ined under a  compound m icroscope.
At B rusly, L o u isian a , every  w eek from February 9 to  Septem ber 29, 
1962, 16 sticky  trap s  w ere p laced  a t approxim ately 50 foot in te rv a ls  on 
th e  m iddle row of a 5 -a c re  fie ld  plot to  be tre a ted  w ith in se c tic id e s  
(Figure 2). A lternate tra p s  faced  o p p o site  d ire c tio n s . Two more rows 
of 4 tra p s  e a c h , 18 feet a p a rt, w ere lo ca ted  at each end of th e  cen ter 
row of t r a p s , perpend icu lar to  th is  row and facing the  n ea re s t end of the 
p lo t. All of th e se  trap s  w ere approxim ately 165 fee t from the  n ea re s t 
edge of th e  tre a te d  p lo t.
Another 24 trap s  w ere p laced  around th e  o u ts id e  of th is  fie ld  plot 
and facing away from i t .  All of th e se  w ere lo ca ted  30 fee t o u ts id e  the 
n ea re s t border of th e  p lo t and w ere 100 fee t a p a rt . In each  group of 
24 trap s  8 w ere facing north n o rth e a s t, 4 w est n o rth w est, 8 sou th  so u th ­
w est and 4 e a s t so u th e a s t .
At D o n a ld so n v llle , L o u isian a , every w eek from O ctober 4 to 
D ecem ber 14, 1962, and from M arch 8 to  August 9 , 1963, and every 
second  w eek from D ecem ber 14, 1962 to  March 8 , 1963 and from 
August 9 to  Septem ber 18, 1963, 20 fresh ly  co a ted  s tick y  trap s  w ere 
put in  each of tw o 10-acre  p lo ts ,  one to  be tre a ted  w ith  in se c tic id e s  
and one un trea ted  c h e c k . Figure 3 show s th e  arrangem ent of trap s  in  
one of th e se  p lo ts .  The arrangem ent w as th e  sam e in  both p lo ts .
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Ten trap s  w ere p laced  approxim ately  50 fee t apart on the  m iddle row of 
su g a rcan e . Two more rows of 5 trap s  e a c h , 18 feet a p a rt, w ere lo ca ted  
a t each end of th e  ce n te r  row of t r a p s , perpend icu lar to  th is  row and 
facing th e  n ea re s t end of the  p lo t. All trap s  w ere approxim ately 215 
fee t from the n ea re s t edges of the  p lo ts .  In both groups of th e  20 
tra p s , 5 w ere facing n o rth -n o rth w est, 5 w e s t-so u th w e s t, 5 so u th - 
so u th e a s t , and 5 e a s t-n o r th e a s t .
Aphids found on the  p lan ts  in  d ifferen t experim ental p lo ts w ere 
removed w ith a m oist c a m e l's  hair b ru sh , put in  70% alcoho l and brought 
to  th e  laboratory  for id e n tif ic a tio n . S ince the  amount of tim e sp en t in  
th e  experim ental p lo ts  each w eek w as d ifferen t a t d ifferen t se a so n s  of 
th e  y e a r , the  numbers of aphids found on p lan ts  probably is  not th e  
b e s t m easure of se a so n a l abundance of each  s p e c ie s .
Aphids w ere id en tified  to  sp e c ie s  w ith  th e  help  of keys prepared 
by Boudreaux (1946) for the sp e c ie s  of L o u isian a . O cc as io n a lly , the 
work of Palmer (1952) a lso  w as c o n su lted .
Incidence  of M osaic
S easo n a l Incidence
The inc idence  of m osaic w as determ ined period ica lly  in  a l l  e x ­
perim ental p lo ts  including  th o se  used  for in s e c tic id e , milk and c a se in  
ap p lica tio n s  at Brusly and a t D on ald so n v ille . H ow ever, ano ther e x ­
perim ent at D onaldsonv ille  w as d esigned  to  m easure sm all in c re a se s  
in  m osaic in c id en ce  w hich occurred  from w eek to  w eek in  sm all p lo ts
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of sugarcane  p lan ted  on 4 d ifferent d a te s . Each p lanting  w as rep lic a te d  
5 tim es in  sing le-row  p lo ts  50 fee t long w ith p lanting d a te s  a ss ig n ed  to  
p lo ts  accord ing  to  a  random ized com plete block experim ental d e s ig n .
The 20 sm all rows of th is  experim ent w ere ad jacen t to  d ise a se d  cane  of 
th e  v arie ty  N .C o . 310, approxim ately 18% of w hich show ed m osaic 
symptoms during th e  fa ll of 1962. The p lan tings w ere made Septem ber 27, 
1962, M arch 1, April 18 and July 11, 1963.
In th e  p lo ts  of th is  experim ent the  to ta l numbers of s ta lk s  and the  
to ta l numbers showing m osaic symptoms w ere recorded on each o b se rv a ­
tio n  d a te , u su a lly  a t one w eek in te rv a ls  from the  tim e symptoms firs t 
appeared  in the spring un til Septem ber 17, 1963.
The seed  cane  th a t w as used  for th e s e  p lan tings w as C .P .  5 2 -6 8 , 
a l l  from the sam e fie ld  on O aklaw n P lan ta tion  at F ranklin , L ou isiana .
The seed  can e  th a t w as used  for th e  firs t 3 p lan tings w as exam ined 
prior to  cu tting  in  la te  Septem ber and la te  Novem ber, 1962 and w as 
found to  be free of m osaic sym ptom s. Those s ta lk s  w hich w ere not 
p lan ted  in  Septem ber w ere cut in  November and buried from 1 1/2 to  2 
fee t in  th e  ground to  save them for the  March and April p la n tin g s . It 
w as n ec essa ry  to  remove the  seed  cane  used  for the  th ird  p lanting  from 
the  ground in  th e  middle of March b ecau se  it s ta rted  sp rou ting . The 
s ta lk s  w hich had not ro tted  w ere cu t in to  sm all p ie c e s , put in  p er­
forated  g a lv an ized  m etal can s in  a lte rn a tin g  lay ers  w ith a mixture of 
fine san d , verm icu lite  and a l i t t le  w a te r, and p laced  in  a 60°F . a ir -  
cond itioned  room . The seed  cu ttin g s w ere w et once a w eek and kept
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there un til A pril, 1963, when they  were p lan ted . The seed  cane used for 
the fourth planting w as found to  be free of symptoms and w as cu t July 10 
and p lanted  July 11, 1963.
Border Effect
At D onaldsonville , 6 subplots 12 rows w ide and 40 feet long were 
lo ca ted  on the e a s t-n o rth e a s t side of the 10-acre untreated  plot c lo se  
to  the d ise ase d  ca n e , 66% of which showed m osaic symptoms August 2 , 
1963 {Figure 3); and 6 sim ilar subplo ts were located  on the w e s t-  
sou thw est side  ad jacen t to  m osaic-free  c a n e . These subplo ts a t op ­
p o site  ends of the large p lo t, w ere 920 feet ap a rt. As is  la te r  in d ica ted , 
the w hole 10-acre plot w as p lanted  w ith C .P . 52-68 seed  cane having 
low m osaic inc idence  (probably le s s  than  2%). Fifty s ta lk s  in  each su b ­
plot were se lec te d  randomly every 3 s tep s  along the rows and w ere 
checked  for m osaic symptoms on August 2 , 1962.
Control of Aphids and M osaic
In sec tic id e s
The only in se c tic id e s  used  in  th e se  s tu d ies  were dem eton (0 ,0 -  
d ie thy l 0(and S)- 2-{ethylth io)ethyl phosphorothioate) and D i-S y s to r^  
(0 ,0 -d ie th y l S -2 -(e thy lth io ) ethyl phosphorod ith ioate).
On February 9 , 1962 a plot of 5 .37  ac re s  (335 feet w ide by 700 
feet long) w as se lec ted  in  a large sugarcane field  for an in se c tic id e  
experim ent a t B rusly , Louisiana (Figure 2 ). S ticky trap s  w ere se t on
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th is  date  a s  already  described  in  the sec tio n  on seaso n a l abundance of 
ap h id s . This plot and the a rea  ad jacen t to  it on 3 s id e s  w ere p lan ted  
in  the  fa ll of 1961 w ith h ea t- tre a te d  N .C o . 310 seed  cane which showed 
1.2% m osaic symptoms on May 4 , 1962. The north-northw est s id e  of 
the  plot w as ad jacen t to  e s se n tia lly  m osaic-free  h ea t- tre a te d  C .P .
52-68 p lan t c a n e .
From February 24 to  August 23 , the  5 .3 7 -a c re  plot w as trea ted  
tw ice w ith granular D i-Syston and 10 tim es w ith dem eton. Table II in ­
d ic a te s  tim es of a p p lica tio n s , in se c tic id e  form ulation, pounds per acre 
of tech n ica l in se c tic id e  applied  and equipment u se d .
O bservations to  m easure the inc idence of m osaic symptoms in  the 
trea ted  plot w ere tak en  from 10 su b p lo ts , each co n s is tin g  of 5 rows 100 
feet long (Figure 2). The 10 subplo ts w ere arranged in  a double row of 
5 subplo ts each  a t the middle of the fie ld  and occupied  a to ta l area  of 
30 ,000  square fe e t. O bservations to m easure the  inc idence of m osaic 
in  the  ad jacen t un treated  portions of th is  field  w ere made in the  5 sm all 
p lo ts 30 feet away from the  no rth -no rtheast boundary of the trea ted  p lo t, 
and 5 other sm all p lo ts sim ilarly  lo ca ted  with re sp ec t to  the  so u th - 
southw est boundary of the  trea ted  p lo t. The s iz e  and shape of th e se  
10 sm all p lo ts w ere the same as  the  10 subplo ts a t the  cen ter of the 
large trea ted  p lo t .
M osaic inc idence w as determ ined in  each  subplot by examining 
randomly se le c te d  s ta lk s , 3 or 4 paces a p a r t , each w eek from May 4 
to  Septem ber 29 , 1962. Fifty s ta lk s  in  each subplot of the  large trea ted
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Table II. In sec tic id e  app lica tions made in  a 5 -ac re  sugarcane plot a t 
B rusly, L ou isiana, 1962.
Pounds 
Per Acre
Date of of Technical
ADDlioation In sec tic id es In sec tic id e Eauioment U sed
February 24 D i-Syston  (granules) 10% 2 .8 Cyclone seed er
April 20 D i-Syston  (granules) 10% 2 .6 Cyclone seeder
May 4 Demeton 24Mjallon 0.25 Hi-Boy sprayer
May 16 Demeton 2 # /g a llo n 0.25 Hi-Boy sprayer
May 23 Demeton 2 # /g a llo n 0.25 Hi-Boy sprayer
May 30 Demeton 2# /ga llon 0.25 Hi-Boy sprayer
June 13 Demeton 2# /ga llon 0 .50 Hi-Boy sprayer
June 22 Demeton 2# /ga llon 0 .50 Hi-Boy sprayer
June 29 Demeton 2# /g a llo n 0 .20 Hi-Boy sprayer
July 9 Demeton 2# /ga llon 0.25 Hi-Boy sprayer
August 7 Demeton 2# /ga llon 0 .2 0 Hi-Boy sprayer
August 23 Demeton 2 # /g a llo n 0 .20 Hi-Boy sprayer
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plot (a to ta l of 500 s ta lk s)  and an  equal number in  the  sm all un trea ted  
p lo ts  w ere exam ined each  w eek .
On Septem ber 19, 1962, 2 p lo ts  each  w ith an  area  of 9 .8 6  ac re s  
(430 feet w ide and 1 ,000  fee t long) w ere p lan ted  w ith h e a t- tre a te d  
C .P .  52-68 seed  can e  a t D on ald so n v ille , L ouisiana (Figure 3). Both 
p lo ts  w ere p lan ted  in  a fie ld  of N .C o . 310 sugarcane 430 feet ap a rt.
The C .P .  52-68 seed  cane  cam e from th e  sam e farm, out of a fie ld  in  
w hich no m osaic symptoms could be found August 1, 1962. The N .C o . 
310 sugarcane  w hich surrounded the  newly p lan ted  p lo ts  on a l l  but one 
s id e  w as from 16% to  19% in fec ted  w ith m osa ic , b ased  on a count of 
v is ib le  symptoms in  randomly se le c te d  s ta lk s  November 21 , 1962. 
H ow ever, the  w es t-so u th w e s t s id e s  of th e se  newly p lan ted  p lo ts  
bordered on sugarcane of th e  v a r ie tie s  C .P .  47-193 and C .P .  36-13 
in  w hich no m osaic symptoms w ere found.
One of th e se  p lo ts  w as to  be tre a ted  w ith in se c tic id e s  and the 
o ther one le ft a s  an un trea ted  c h e ck . In the  tre a te d  p lo t, 24 a irp lane  
ap p lica tio n s  of 1 /4  pound of dem eton per acre  w ere made a t w eekly 
in te rv a ls  from O ctober 11 to  Decem ber 14, 1962 and from M arch 15 to  
June 22 , 1963. One ap p lica tio n  w as om itted on June 15. D i-Syston  
g ranu les w ere b ro ad cast February 15 and M arch 22 , 1963 at th e  rate 
of 1.5 pounds of D i-S yston  per acre  per ap p lica tio n .
D eterm inations of the  in c id en ce  of m osaic symptoms in  the trea ted  
and un trea ted  p lo ts  w ere made in  5 subp lo ts a t the cen te r and 12 su b ­
p lo ts  in  th e  so u th -so u th e a s t half of each  of the  2 la rge  p lo ts .  Each
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of the  5 cen ter subplots w ere 5 rows w ide and 100 feet long . The 12 
sing le  row subplo ts in  the so u th -so u th east half of the  2 large p lo ts 
w ere 500 feet long and located  on every third row sta rting  w ith the 
firs t row at the edge of the plot and counting to the cen ter of the  p lo t.
In each plot determ ination of m osaic Incidence w as estim ated  by 
examining s ta lk s  se lec ted  at random 3 or 4 s tep s apart in the row s.
Fifty p lan ts in  each  subplot w ere exam ined on each observation  date 
in  both the trea ted  and un treated  p lo ts . O bservations w ere made in  the 
cen ter subplots every week and in  the  subplots of the so u th -so u th east 
ha lves of the large p lo ts every 2 w e e k s .
Aphids found on p lan ts  a t the tim e of in sp ec tio n s  for m osaic w ere 
preserved  for id en tif ica tio n .
Aphids flying over the  trea ted  and untreated  p lo ts at Brusly and 
D onaldsonville w ere sam pled by using sticky  traps se t in  the cen ters  
of the p lo ts as described  in th is  chap ter under the sec tio n  on seaso n a l 
abundance of a p h id s .
Milk and C ase in
The firs t milk experim ent w as begun at Brusly, Louisiana in  1962. 
Seed cane of the varie ty  C .P . 52-68 and apparently  free of m osaic w as 
p lanted  in  14 rows 30 feet long on July 18, 1962. This experim ent w as 
p lan ted  ad jacen t on 3 s id e s  to  standing C .P . 52-68 sugarcane w hich 
showed m osaic symptoms in  approxim ately 55% of the s ta lk s  a t th is  
tim e. Some of th is  d ise a se d  cane had been uprooted to make room for 
th is  experim ent.
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The firs t spray w ith milk w as made when 20-25% of the s ta lk s  had 
emerged from the  so il surface on July 28. Only every o ther row of p lan ts 
w as tre a te d . The rem aining 7 rows w ere left un treated  for com parison.
A pplications of milk w ere continued w eekly un til November 22,
1962 w hen the  p lan ts w ere cut to  the ground. A pplications were sta rted  
again  March 22, 1963 w hen the p lan ts began to  emerge from the  ground, 
and w ere continued until July 7 , 1963. For the firs t 2 ap p lica tio n s , 
milk w as d ilu ted  with w ater in  the ra tio  of 3:1; in the next 2 app lica tions 
a 1:1 mixture w as used; 15 app lica tions w ere made from August 18, 1962 
to  March 29 , 1963 using a 1:3 mixture of milk and w a te r. After th is  tim e, 
undilu ted  skim milk w as applied  w eekly un til June 7 , 1963. A to ta l of 
19 app lica tions of whole milk d ilu ted  w ith w ater and 10 app lica tions 
w ith undiluted skim milk were m ade. Grade-A cow 's milk and cow 's 
skim milk from the Louisiana S tate  U niversity  Departm ent of Dairy 
S cience w ere used for most a p p lic a tio n s .
Another experim ent w as s ta rted  in  M arch, 1963 at D onaldsonville , 
L ou isiana. Here 30 feet of row w ere dug up on each  of 18 a lte rn a te  rows 
of highly d isease d  N .C o . 310, w hich appeared to  be about 40% d iseased  
a t the tim e of em ergence. Apparently d ise a se -fre e  C .P . 52-68 seed  
cane w as p lan ted  in  th e se  rows after the  uprooted p lan ts  had been 
carefu lly  removed from the f ie ld . The seed  cane used w as of the same 
stock as  th a t p lanted in  the experim ent in w hich cane w as p lanted  
during 4 different s e a s o n s .
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When p lan ts began to  emerge from the ground on April 10, w eekly 
app lica tions w ith  skim milk and c a se in  w ere s ta rted  and continued until 
July 6 , when a to ta l of 13 app lica tions had been m ade. Six rows w ere 
trea ted  w ith skim m ilk, 6 rows w ith c a se in * , and 6 rows w ere left un­
tre a te d . A 3.5% so lu tion  of c a se in  in  w ater w as u sed , w hile no w ater 
w as added to  the skim m ilk. Rows of each treatm ent were se lec ted  a c ­
cording to  a random ized com plete block d es ig n .
W eekly observations of m osaic inc idence and aphids found on 
p lan ts  in  both milk experim ents were m ade, by checking a ll  s ta lk s  for 
m osaic symptoms in  a ll the  p lo ts ju s t before the treatm ents w ere ap p lied .
The amount of m ilk, skim milk and ca se in  sprays u sed  in  both 
experim ents w as alw ays su ffic ien t to  com pletely cover the p lan ts  un til 
run-off occurred . A k n ap -sack  sprayer w as used  in  both c a s e s .
S ta tis tic a l A nalyses
The s ign ificance  of d ifferences betw een 2 means w as determ ined 
by S tu d en t's  t - t e s t  (Tables IX, X, XI, XVII, XVIII and XXIV). The s ig n i­
ficance  of d ifferences among more than  2 treatm ents arranged in  a 
random ized com plete block design  w as determ ined by the F -te s t 
(Table IX).
The sig n ifican ce  of d ifferences betw een check and dem eton-treated
*C asein so lub le pu rified . F isher S cien tific  Com pany. M anufactur­
ing ch e m is ts . C a t. No. C -2 0 2 .
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p lo ts on different d a te s , w ith regard to  m osaic in c id en ce , w as d e te r­
mined by the  F - te s t .  These data w ere ana ly sed  as a fac to ria l experi­
ment w ith  d a tes  x treatm ents (Tables XXI, XXII and XXIII).
The s ig n ifican ce  of d ifferences betw een check and m ilk -treated  
p lo ts , and among ch eck , m ilk -trea ted , and c a se in -tre a te d  p lo ts w as 
determ ined by co -v arian ce  a n a ly s is , s ince  both numbers of p lan ts and 
m osaic percen tages varied  from date  to  date (Tables XXV and XXVI).
W here 3 treatm ents w ere invo lved , an  orthogonal com parison of t r e a t­
ments w as made (Snedecor, 1961). The com parisons were milk versus 
c a se in  and ch e ck , and ca se in  versus ch eck .
Simple co rrela tion  co e ffic ien ts  w ere com puted betw een numbers of 
the  most abundant aphid sp e c ie s  caught on traps in  the  un treated  in s e c ti­
cide  p lot a t D onaldsonville and m osaic inc idence in  the sm all p lo ts of 
sugarcane p lan ted  on 4 different d a te s  (Tables XII and XIV). All 
p o ss ib le  sim ple co rrela tion  co e ffic ien ts  betw een pairs of the most 
abundant aphid sp ec ie s  were a lso  com puted (Table XVI).
C oeffic ien ts of p a rtia l reg ressio n  of numbers of the  most abundant 
sp e c ie s  trapped w eekly on w eekly in c re a se s  in  m osaic inc idence were 
com puted by m ultiple correla tion  an a ly s is  (Table XIV).
C oeffic ien ts of determ ination w ere a lso  computed from m ultiple 
co rrela tion  for su c c e ss iv e  groups of aphid sp ec ie s  w ith se le c tiv e  d e le ­
tio n  of the le a s t co rre la ted  sp ec ie s  from each su c cess iv e  group (Table XV).
One abbrev iation  and 2 sym bols are used  w ithout explanation  in 
some ta b le s  of r e s u l ts .  The abb rev ia tion , n s , in d ica tes  tha t the
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difference  betw een  means w as not s ig n ifican t a t th e  5% le v e l .  S ingle 
a s te r is k s  (*) and double a s te r is k s  (**) in d ica te  s ta t is t ic a l  s ig n ifican ce  
a t th e  5% and 1% le v e ls ,  re sp e c tiv e ly .
RESULTS
S easonal Abundance of Aphids
Aphids Caught on Traps
S easonal abundance of flying aphid populations w as determ ined by 
the  u se  of sticky  trap s  w hich were co llec ted  and re se t at w eekly in te rv a ls .
Table III shows the to ta l numbers of aphids of d ifferent sp ec ies  
which were found in  the traps from February 9 to  Septem ber 29, 1962 
a t B rusly, L ouisiana, and from O ctober 4 , 1962 to  Septem ber 18, 1963 
a t D onaldsonviH e, L ouisiana, in  both tre a te d  and un treated  p lo ts .
Over 10,000 specim ens w ere co llec ted  and id e n tif ied . There were 69 
sp e c ie s  belonging to  30 genera of the 2 su b fam ilie s . Aohidinae and 
E rlosom atlnae. S ix ty-one sp ec ie s  were id en tified  from Brusly and 45 
from D onaldsonv ille . T h irty -seven  sp e c ie s  w ere found in  both p la c e s .
Of the 7 known vecto rs of sugarcane m osaic , only Acvrthosiphon 
p isum , Schizaphis qraminum, Rhopaloslphum m aidls and H vsteroneura 
se ta r iae  w ere found in  re la tiv e  abundance on tr a p s .  Among the  rem ain­
ing known v ec to rs , only 49 specim ens of Amohorophora so n c h i. 34 of 
D actvnotus am brosiae and 3 of C aro linaia  cvperi w ere trapped .
Tetraneura h irsu ta  (Baker) w as iden tified  by M iss M . R u sse ll, 
U .S .D .A . Entomology Research D iv ision , and i s  reported for the firs t 
time in  L ouisiana. Another s p e c ie s , D reoanaphis u tah en sis  Knowlton
41
42
and Sm ith, p rev iously  unrecorded in  L o u isian a , but c o lle c ted  and id e n ti­
fied  by Dr* H . B. Boudreaux s in ce  1946, w as co lle c ted  during th e se  
s tu d ie s .
F ifteen  of th e  69 sp e c ie s  found in  Table III com prised 92.7%  of 
the  to ta l number of aph ids trapped  in  both lo c a l i t ie s .  More th an  100 
specim ens of each  of th e s e  most abundant sp e c ie s  w ere caught in  tra p s , 
w ith  the  excep tion  of H vsteroneura  s e ta r ia e , a known v ec to r , of w hich 71 
specim ens w ere cau g h t.
Figure 4 and Table IV show th a t numbers of m ost aph ids trapped  
in  u n trea ted  p lo ts a t Brusly and D onaldsonville  w ere re la tiv e ly  low from 
June un til la te  February . During January and February , 1963, only 35 
specim ens w ere trap p e d . H ow ever, in  the  la s t  3 w eeks of February,
1962, 255 aphids w ere trap p ed , 170 during th e  la s t  w eek of the m onth.
Flying aph ids w ere re la tiv e ly  abundant during the  la te  w in ter and 
spring of both y e a r s . The period of high aphid  population  w as longer 
during 1962 than  during 1963. The occurrence of high popu la tions 
s ta rted  a t th e  end of February , 1962, and con tinued  alm ost un til th e  
end of M ay. During 1963, high popu la tions occurred  only in  M arch and 
A pril.
The aphid  popu la tion  w as re la tiv e ly  low during both sum m ers. It 
w as low er during th e  summer of 1963 th an  in  1962. The to ta l number of 
aph ids trapped  during the  fa ll of 1962 w as h igher than  in  e ith e r summ er, 
but w as much low er th an  in  e ith e r sp ring .
T ables V and VI show th a t few er aph ids w ere caught on trap s  .
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facing NNE at B rusly , and NNW at D onaldsonv ilie , than  on trap s  facing 
other d irec tio n s . In most c a se s  the  numbers of aphids co llec ted  monthly 
w ere g rea te r for th e  trap s facing the  general d irec tion  of prevailing w in d s .
Aphids C auaht on P lants
Three hundred five specim ens of ap h id s , com prising 232 w inged 
adu lts  and 73 nymphs belonging to  16 sp e c ie s , w ere caught on sugarcane 
p la n ts . Three specim ens belonging to  the sp e c ie s  H vsteroneura s e ta r ia e . 
SiPha flava and Tetraneura h lrsu ta  w ere found at F ranklin , L ouisiana on 
July 10, 1963. One specim en of C haitophorus v lm inalis Monel w as caught 
on sugarcane p lan ts  on the same date  at P arks, L ou isiana. This sp e c ie s  
w as not found on traps or on p lan ts in  the  experim ental f ie ld s . Eleven 
w inged aphids of Tetraneura h irsu ta  and 2 of D actvnotus am broslae were 
found O ctober 29 , 1963 on sugarcane p lan ts  growing on the Louisiana 
S ta te  U niversity  campus in  Baton Rouge.
One hundred th irty -fou r specim ens belonging to  9 sp ec ie s  and in ­
cluding 119 w inged adu lts  and 15 nym phs, were found on different da tes 
a t Brusly, Louisiana during 1962 and 1963 (Table VII). One hundred fifty -  
four specim ens belonging to  12 sp e c ie s  and including 96 w inged adu lts  
and 58 nymphs w ere found on different d a tes  a t D onaldsonv ille , Louisiana 
during 1962 and 1963 (Table VIII). M ost of the nymphs found belonged to  
the  sp ec ie s  Rhopalosiphum m aidls and H vsteroneura s e ta r ia e . Thirteen
of the  14 sp ec ies  w hich w ere found on sugarcane p lan ts a t Brusly and 
D onaldsonville are  among the 15 most abundant sp ec ie s  caught on the 
trap s  at both lo c a tio n s .
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C om parisons should  not be made of th e  numbers of aph ids found 
on d ifferen t d a te s  s in ce  the  tim e spent co llec tin g  w as not alw ays the  
sa m e . Aphids w ere found on the p lan ts  during th e  en tire  period w hen 
sugarcane w as out of th e  ground, even w hen it w as half dead  on 
D ecem ber 14, 1962.
M ost Abundant S p ec ies
The 15 sp e c ie s  found in  g re a te s t abundance a s  w inged ad u lts  in  
sugarcane fie ld s  during th e se  s tu d ie s  are d is c u s se d  here in  a lp h ab e tica l 
o rd er. In th is  se c tio n  only aphids trapped  in  un trea ted  p lo ts  a re  co n ­
s id e re d .
Flying popu la tions of the  pea ap h id , A cvrthosiphon p lsu m , o c ­
curred in  both  y ea rs  during la te  w in ter and spring (Table IV, Figure 5). 
This sp e c ie s  w as most abundant a t D o n a ld so n v ille , w here 494 specim ens 
w ere c o lle c te d . More th an  80% of th e se  aph ids w ere trapped  during 
A pril. This sp e c ie s  w as found only once on sugarcane  p lan ts  in  A pril, 
1963 (Table VIII).
The co tton  ap h id . Aphis a o s s v p ii .  w as found on th e  trap s  at both 
lo ca tio n s a lm ost th e  year around, but i ts  s e a so n a l abundance w as not 
th e  sam e in  the  2 lo ca tio n s  (Table IV, Figure 6). At Brusly i t  w as 
p rese n t in  the  spring and most abundant during sum m er, w hile  at 
D o n a ld so n v ille , i t  w as most abundant during sp rin g , p resen t during 
summ er, and m oderately abundant in  the  f a l l .  It w as found on sugarcane 
p lan ts  in  April a t both p laces  (Tables VII and VIII).
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The corn root aph id . Aphis m aldlradicls F orbes, w as found on traps 
in  a ll  months except January , Septem ber and O ctober. Almost 95% of the 
trapped population occurred during M arch, April and May (Table IV,
Figure 7). Twenty specim ens w ere found on sugarcane p la n ts , of 
w hich 15 w ere caught during April in  both locations (Tables VII and VIII).
The cowpea aph id , Aphis m edicaglnis .  w as one of the most abundant 
sp ec ie s  found on trap s  and w as found the year around. H ow ever, i t  was 
most abundant during la te  w inter and spring when about 98% of the 
trapped aphids w as caught (Table IV, Figure 8 ). Specim ens were found 
on sugarcane p lan ts only a t D onaldsonville w here 10 were caugh t, 9 
during M arch and April (Table VIII).
The e lder aph id , Aphis sam bucifoliae F itch , w as one of the le a s t 
abundant sp ec ie s  among th o se  chosen  for d isc u ss io n  (Table IV, Figure 9). 
At Brusly 31 of the 46 specim ens trapped w ere caught during A pril. At 
D onaldsonville only 10 specim ens w ere caugh t. This sp ec ie s  w as not 
found on sugarcane p la n ts .
The rusty  plum aph id , H vsteroneura s e ta r ia e . w as the le a s t 
abundant sp ec ie s  found on traps among those  chosen  to  d is c u s s , and 
it  w as alm ost com pletely ab sen t a t Brusly (Table IV, Figure 10), At 
D onaldsonville it  w as trapped m ostly during fa ll , and in  sm all numbers 
during spring and summer. H ow ever, on sugarcane p lan ts a t D onaldson­
v ille  it  w as one of th e  most abundant sp e c ie s  found (Table VIII). Thirty- 
one nymphs and 28 w inged adu lts were found on sugarcane p lan ts in  th is 
fie ld  during November, A pril, June and A ugust.
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The green  peach  a p h id , M vzus p e r s lc a e , occurred  on trap s  mostly 
during la te  w in te r and sp rin g , and aga in  in  low numbers during la te  fa ll 
(Table IV, Figure 11). Four specim ens w ere found on sugarcane p lan ts 
a t both lo ca tio n s  during M arch , April and May (Tables VII and VIII).
The app le  g ra in  ap h id . Rhooalosiphum  fltch ii (Sanderson), w as one 
of the  le s s  abundant sp e c ie s  among th o se  ch o sen  for d isc u ss io n  
(Table IV, Figure 12). At Brusly i t  w as p resen t on trap s  in  la te  w in ter 
and most abundant during sp rin g , w hile  a t D onaldsonv ille  i t  w as most 
abundant in  D ecem ber. Four specim ens w ere found on sugarcane  p lan ts  
a t D onaldsonville  during M arch and April (Table VIII).
The corn le a f  ap h id , Rhooalosiphum  m aid is , w as caught on traps 
from la te  April un til th e  end of the  y ea r, but a lw ays in  low numbers 
(Table IV, Figure 13). It w as not a  re la tiv e ly  abundant sp e c ie s  on the 
tra p s , but i t  w as found to  be the  m ost abundant sp e c ie s  on sugarcane 
p la n ts . E ighty-four w inged ad u lts  w ere c o lle c te d  on sugarcane p lan ts 
from both lo ca tio n s  (Tables VII and VIII). As on t r a p s ,  th o se  aph ids 
w ere caught on sugarcane p lan ts  from la te  April un til the  end of the 
y e a r. In add ition  to  the  w inged a d u l ts ,  40 nymphs w ere caugh t on 
sugarcane  p la n ts .  Of th e s e ,  5 w ere found O ctober 17 in  a colony at 
B rusly . M ost of th e  o ther nymphs w ere caught on sugarcane p lan ts  
c lo se  to  th e  d itchbanks during fa l l ,  w hen they  probably had ju s t  le ft 
th e  dying Johnson g r a s s ,  Sorfahum h a lep en se  (L.) P e rs .
The tu rn ip  a p h id , Rhooalosiphum  p s e u d o b ra s s ic a e , w as one of 
the  m ost abundant s p e c ie s , and  w as caugh t on trap s  in  g rea t abundance
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during a short period  In  la te  w in ter and early  sp rin g , and in  sm all numbers 
in te rm itten tly  during th e  re s t  of the  year (Table IV, Figure 14). More th an  
70% of th e  to ta l  number of tu rn ip  aph ids w ere trapped  during M arch . 
Although found in  such abundance on t r a p s ,  th e  turn ip  aphid  w as never 
found on sugarcane  p lan ts  a t e ith e r  lo c a tio n .
The M editerranean  g ra in  ap h id , Rhooalosiphum  so iendens (Theobald) 
w as found a l l  during th e  y ea r on the trap s  (Table IV, Figure 15). During 
summer and m id-w in ter i t  w as le s s  abundant th an  a t o ther t im e s . There 
w as a d iffe ren ce  betw een  lo ca tio n s  in  th e  length  of tim e th a t th is  sp e c ie s  
w as abundan t. At Brusly co n s id erab le  numbers of aph ids w ere trapped  
from February to  m id-Ju ly , w hile  a t D onaldsonv ille  most aph ids w ere 
trapped  during fa ll and ag a in  during M arch and A pril. A to ta l of 12 
w inged ad u lts  and one nymph w ere found on sugarcane p la n ts  a t d iffe r­
en t tim es of y ea r (Tables VII and  VIII). It is  in te re s tin g  to  note th a t th is  
sp e c ie s  w as found D ecem ber 14 on h a lf-d ea d  y e llo w ish  sugarcane  le av es  
a f te r  a hard f re e z e .
The g reen b u g , S ch izaoh is  qram lnum . w as most abundant on trap s 
during M arch and April w hen alm ost 85% of th e  trapped  aph ids w ere 
caught (Table IV, Figure 16). It g en era lly  w as not caught on trap s  
during summer and  most of th e  w in te r. This sp e c ie s  w as more abundant 
a t Brusly w here 159 specim ens w ere caught on t r a p s ,  com pared to  43 at 
D o n a ld so n v ille . Only one specim en w as found on sugarcane  p lan ts  
(Table VII).
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The yellow  sugarcane  ap h id , llipha f la v a , w as one of the  le a s t  
abundant sp e c ie s  found on trap s  among th o se  ch o sen  for d isc u ss io n  
(Table IV, figure 17). It w as trapped  during every  month excep t 
January , February and N ovem ber. A l i t t le  g rea te r flying ac tiv ity  w as 
shown during spring than  during o ther se a so n s  a t B rusly . Three w inged 
ad u lts  and one nymph w ere found on sugarcane  p lan ts  (Tables VII and 
VIII). No colony w as ever found.
Table IV and Figure 18 show th a t T etraneura h irsu ta  w as found on 
trap s  a t both  lo c a tio n s , but i t s  s e a so n a l abundance w as not th e  sam e a t 
th e  2 lo c a tio n s . At Brusly it w as found in  g re a te s t  abundance during 
sum m er, but a t D onaldsonv ille  it w as found in  very  low num bers during 
th e  summ er, and in  g re a te s t abundance during la te  fa ll and early  w in te r. 
It w as re la tiv e ly  sc a rc e  in  both p la ce s  during sp rin g . It w as th e  seco n d , 
a fte r Rhooalosiphum  m a id is . in  abundance on sugarcane  p la n ts . Of th e  
43 specim ens caught on p la n ts , 40 w ere found a t Brusly m ostly during 
summer (Tables VII and VIII).
The sp o tted  a lfa lfa  ap h id , T herloaphis m acu lata  (Buckton). w as 
p resen t on tra p s  from th e  beginning  of th e  spring to  the  beginning  of 
sum m er, w ith  maximum abundance occurring from la te  April u n til early  
June (Table IV, Figure 19). The leng th  of tim e th a t i t  occurred  on trap s  
in  re la tiv e  abundance w as sho rter a t D onaldsonv ille  th an  a t Brusly 
(Table IV, Figure 19). It w as found only  once on sugarcane  p lan ts  
(Table VII).
T able 111. N um bers o f ap h id s  o f d iffe ren t s p e c ie s  c au g h t on  s t ic k y  tra p s  during 1962 a t  B ru sly , L o u is ian a
and  during 1962-63 a t  D o n a ld so n v ille , L o u is ia n a .
Total Numbers
S cien tific  Names___________________________Common Names_________________________Caught
Subfamily Aphidinae
Tribe Aphidini
1. Acyrthosiphon pisum (Harris) Pea aphid 1169
2. Amphorophora crataeg i (Monell) Four-spotted hawthome aphid 2
3 . Amphorophora sonchi (Oestlund) 49
4 . Aphis asc lep iad is  Fitch 3
5 . Aphis cephalanthi Thomas 29
6. Aphis coreopsid is (Thomas) 3
7. Aphis fabae Scopoli Bean aphid 3
8 . Aphis gossypii G lover Cotton or melon aphid 649
9. Aphis helian th i Monell Dogwood or sunflower aphid 24
10. Aphis illin o isen s is  Shimer Grapevine aphid 1
11. Aphis m aidiradicis Forbes Corn root aphid 635
12. Aphis m edicaginis Koch Cowpea aphid 1891
13. Aphis monardae O estlund 10
14. Aphis rhamni Fonscolombe 5
15. Aphis rociadae C ockerell R usset-colored  larkspur aphid 10
16. Aphis rubifolii (Thomas) 10
17. Aphis sam bucifoliae Fitch Elder aphid 142
18. Aphis tu lipae Fonscolombe Tulip aphid 2
19. Aphis vem oniae Thomas 14
20. Aphis sp . 20
T ab le  n i  (c o n t.)
Scien tific  Names
21. Brevicoryne b rassicae  (Linnaeus)
22. Capitophorus bragii (G illette)
23. Capitophdrus hippophaes (Walker)
24. C arolinaia cyperi Ainslie
25. C arolinaia rhois T issot
26. Dactynotus am brosiae (Thomas)
27. Dactynotus tis s o ti  (Boudreaux)
28. Hysteroneura se tariae  (Thomas)
29. Idiopterus violae Pergande
30. Macrosiphum avenae (Fabricius)
31. Macrosiphum carpi nicolens Patch
32. Macrosiphum euphorbiae (Thomas)
33. Macrosiphum sp .
34. Myzus persicae  (Sulzer)
35. Rhopalosiphum fitch ii (Sanderson)
36. Rhopalosiphum maidis (Fitch)
37. Rhopalosiphum nymphaeae (Linnaeus)
38. Rhopalosiphum pseudobrassicae (Davis)
39. Rhopalosiphum rhois Monell
40. Rhopalosiphum rufomaculatum (Wilson)
Common Names
Total Numbers 
Caught
Cabbage aphid 19
Oleander th is tle  aphid 48
66
Sedge aphid 3
17
Brown am brosia aphid 34
3
Rusty plum aphid 71
1
7
2
English grain  aphid
Potato aphid 14
2
Green peach aphid 510
Apple grain aphid 195
Corn leaf aphid 130
W aterlily  aphid 3
Turnip aphid 1689
M oneirs  sumach aphid 1
Pale chrysanthemum aphid 2
T ab le  III (c o n t.)
S cientific  Names
41. Rhopalosiphum sero tinae Oestlund
42. Rhopalosiphum spendens (Theobald)
43. Rhopalosiphum s p .
44. Schizaphis graminum (Rondani)
Tribe C allip terin i
45. Chaitophorus longipes T issot
46. Chaitophorus minutes (Tissot)
47. Drepanaphis acerifo lii (Thomas)
48. Drepanaphis u tahensis Knowlton and Smith
49. Drepanaphis sp .
50. Iziphya flabella  (Sanborn)
51. Lachnochaitophopus obscurus (Tissot)
52. M elanocallis caryaefoliae Davis
53. M onellia co s ta lis  (Fitch)
54. M yzocallis d iscolor (Monell)
55 . M yzocallis punctata (Monell)
56. M yzocallis w alsh ii (Monell)
57. Therioaphis m aculata (Buckton)
58. Therioaphis trifo lii (Monell)
59. Periphyllus populicolus (Thomas)
60. Sipha flava (Forbes)
Total Numbers
Common Names_________________________ Caught
5
M editerranean grain aphid 1010
3
Greenbug 412
36
29
Maple aphid 3
1
5
45
1
Black pecan aphid 1
Black-m argined aphid 1
Eastern dusky-w inged oak aphid 9
C lear-w inged oak aphid 9
Black-bordered oak aphid 22
Spotted alfalfa aphid 256
Yellow clover aphid 6
Cloudy winged cottonwood leaf aphid 15
Yellow sugarcane aphid 149
T able  111 (c o n t.)
Total Numbers
__________ Scientific  Names__________________________ Common N am e s_______________________ Caught
Tribe Lachini
61. Anoecia graminis G ille te  and Palmer 35
62. C inara Carolina T isso t 8
63. C inara longisp inosa T issot 1
Subfamily Eriosomatinae 
Tribe Eriosematini
64. Eriosoma lanigera (Hausmann) 1
65. Tetraneura h irsu ta  (Baker) 442
Tribe Pemphigini
66. Pemphigus longicom is M axson 4
67. Pemphigus populitransversus Riley Poplar petio le gull aphid 77
68. Pemphigus sp . 2
Tribe Prociphilini
69. Prociphilus fraxinifolii (Riley) Leaf-curl ash  aphid _____ 8
Total 10,084
C lassifica tio n  and iden tification  follows tha t of Boudreaux (1946)
T ab le  IV. M onthly  ab u n d an ce  of ap h id  s p e c ie s  m ost freq u e n tly  c au g h t on  s t ic k y  tra p s  in  u n tre a te d  p lo ts  a t
B rusly  and  a t  D o n a ld so n v ille , L o u is ia n a , 1 9 6 2 -6 3 .a
Species Year Tan. Feb. M ar. Apr. May Tune Tuly Aua. S ep t. O ct. Nov. D ec.
Acyrthosiphon pisum 1962 8 14 49 5 0 0 0 0 0 0 0
1963 1 0 7 422 64 0 0 0 0 — • —
Aphis gossypii 1962 - 3 14 6 7 17 14 38 35 38 6 13
1963 1 1 46 91 9 1 3 0 2 — — —
Aphis m aidiradicis 1962 - 4 23 59 20 1 1 3 0 0 3 2
1963 0 0 22 161 59 1 0 0 0 - - -
Aphis m edicaginis 1962 - 48 134 89 206 25 3 0 0 5 6 2
1963 0 0 128 305 22 2. 2 1 1 — - —
Aphis sam bucifoliae 1962 — 3 8 31 4 0 0 0 0 0 0 0
1963 0 0 1 7 1 1 0 0 0 *“ — —
Hysteroneura se tariae 1962 - 0 0 0 0 0 0 0 1 16 5 9
1963 0 0 0 5 0 1 0 0 0 — — —
Myzus persicae 1962 - 2 16 32 2 0 0 0 0 0 5 4
1963 0 0 175 29 1 0 0 0 0 — •
Rhopalosiphum fitchii 1962 - 2 22 38 9 0 0 0 0 0 0 12
1963 3 0 4 6 0 0 0 0 0 — — —
Rhopalosiphum maidis 1962 — 0 0 2 10 8 5 6 6 6 3 3
1963 0 0 0 4 13 5 4 0 2 - - -
cn
CO
T able  IV (c o n t.)
Species Year Tan. Feb. Mar. Apr. May Tune Tulv Auq. Sept. O ct. Nov. D ec.
Rhopalosiphum pseudobrassicae 1962 — 140 224 5 1 0 14 3 0 2 5 7
1963 11 8 421 21 2 0 0 0 0 — - —
Rhopalosiphum splendens 1962 - 23 61 58 45 13 8 0 6 61 44 50
1963 4 3 40 59 8 2 6 6 3 — — -
Schizaphis graminum 1962 - 16 107 34 2 0 0 0 0 2 4 2
1963 0 0 12 21 2 0 0 1 0 - - -
Sipha flava 1962 - 0 11 15 14 4 3 3 5 4 0 1
1963 0 0 0 4 2 2 8 1 0 - - -
Tetraneura h irsuta 1962 - 0 2 9 7 10 37 45 42 13 41 60
1963 3 0 0 6 13 0 3 1 1 - - -
Therioaphis maculata 1962 - 0 4 14 17 8 5 0 0 0 0 0
1963 0 0 0 6 79 5 0 0 0 - - -
M iscellaneous 1962 — 6 30 74 42 9 12 6 11 36 15 7
1963 0 0 3 53 50 11 2 3 1 - - -
Total 1962 — 255 670 515 391 95 102 104 106 183 137 172
1963 23 12 859 1200 325 31 28 13 10
aAphids caught from February 9 to September 29, 1962 were from Brusly, w hile the re s t were trapped at 
D onaldsonville, L ou isiana.
cnA
Table V. Seasonal d irections of prevailing winds and average numbers of aphids caught per trap , on 
traps facing different d irec tio n s, Brusly, L ouisiana, February 9 to  September 29, 1962.
Month
Average Aphids Per Trap Prevailing Winds®
NNE WNW SSW ESE Baton Rouge New Orleans
February 2 .0 4 .0 19.0 17.7 S SSE
March 21.6 50.4 27.4 19.0 NW NNW
April 14.5 23.0 21.0 34.7 SE SSE
May 3.9 10.0 27.2 25.5 S SSE
June 2 .6 6 .7 3 .7 4 .2 ESE SSE
July 3.8 5 .8 5 .5 1.3 W WSW
August 4 .8 4 .5 2 .9 6 .3 NE NE
September 2 .4 12.3 1.9 5 .8 NE NE
Total per trap 55.6 116.7 108.6 114.5
aU . S . D ept, of Commerce W eather Bureau (1962).
Table VI. Seasonal d irections of prevailing winds and average numbers of aphids caught per tra p , on 
traps facing different d irec tio n s, D onaldsonville, L ouisiana, O ctober, 1962 to Septem ber, 
1963.
Month
Average Aphids Per Trap Prevailing W inds3
NNW WNW SSE ENE Baton Rouge New O rleans
October 8 .2 9 .4 7 .2 11.8 ESE ENE
November 5 .4 4 .2 3 .6 14.2 NE ENE
December 5 .4 6 .4 6 .8 15.8 NNE NE
January .6 1.0 1.2 1.8 NNW ENE
February .6 1.0 .6 .2 N NNE
March 21.2 59.2 62.2 29.2 S s
April 38.0 77.6 70.0 54.4 s S
May 14.6 15.0 19.6 15.8 s w SW
June 1.2 1.8 1.6 1.6 s w SW
July 1.2 1.4 2 .0 1.0 s w SW
August .8 .8 .4 .6 s w w s w
September .6 .2 .4 .8 ENE ENE
Total per trap 97.8 178.0 ]L75.6 147.2
aU . S . D ept, of Commerce W eather Bureau (1962, 1963).
T able  VII. A phids found on  su g a rc a n e  p la n ts  a t  B ru s ly , L o u is ian a  during  d iffe ren t m onths of 1962 an d  1963.
S p eries Staqes
T 363"
TotalAor. Tune July Aua. SeDt. O ct. Nov. Aor. Mav Tune
Aphis gossypii Adults 1 1
Aphis m aidiradicis Adults 1 7 8
Aphis sp . Adults 1 1
Myzus persicae Adults 1 1
Rhopalosiphum maidis Adults 14 12 27 2 2 1 4 62
Nymphs 5 7 1 1 14
Rhopalosiphum splendens Adults 2 1 3
Nymphs 1 1
Sipha flava Adults 2 2
Tetraneura h irsu ta Adults 12 17 9 1 1 40
Therioaphis m aculata Adults 1 1
Total Adults 3 17 24 44 13 3 3 8 4 119
Nymphs 1 5 7 1 1 15
T able VIII. A phids found on su g a rc a n e  p la n ts  a t  D o n a ld so n v ille , L o u is ia n a , during  d iffe ren t m onths of 1962
and  1963.
Soecies Stages
1962 1963
TotalO c t. Nov. D ec. M ar. Apr. May lune July Aug.
Acyrtho siphon pi sum Adults 1 1
Aphis gossypii Adults 1 1
Aphis m aidiradicis Adults 1 8 3 12
Aphis medicaginis Adults 1 6 3 10
Hysteroneura se tariae Adults 2 2 1 21 3 2$
Nymphs 31 31
Myzus persicae Adults 2 1 3
Rhopalosiphum iitch ii Adults 3 1 4
Rhopalosiphum maidis Adults 9 3 3 2 4 l 22
Nymphs 20 1 1 4 26
Rhopalosiphum splendens Adults 1 1 4 2 9
Schizaphis graminum Adults 1 1
Sipha flava Adults 1 1
Nymphs 1 1
Tetraneura h irsu ta Adults 1 2 3
Total Adults 1 15 1 16 22 7 3 27 4 96
Nymphs 20 1 2 35 58
Figures 4 -19 . Numbers of aphids caught on sticky  traps during 1962 at Brusly, Louisiana 
and during 1962-63 at D onaldsonville , Louisiana.
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Figure  14 . R hopalosiphum  p se u d o b ra s s ic a e  (D a v is ) , tu rn ip  a p h id .
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F igure 15 . R hopalosiphum  sp le n d e n s  (T heobald ), M ed ite rran ean  g ra in  a p h id .
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Figure 16. S ch lzap h ls  qram inum  (R ondani), g reen b u g .
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Figure 18. T etraneura  h irsu ta  (Baker) •v lu>
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Id en tifica tio n  of M ost Abundant Aphids
The follow ing Is  a key for Id en tifica tio n  of th e  most abundant 
sp e c ie s  of aphids found during th e s e  s tu d ie s .  It is  b ased  la rg e ly  on 
ch a ra c te rs  d escrib ed  by D r. H . B. Boudreaux (1946) in  h is  study  of 
L ouisiana a p h id s . The ch a rac te rs  m entioned in  the  key are p ic tu red  in  
Figure 20 .
1. C orn ic les and cauda reduced; se n so ria  annular; media 
of fore w ings unbranched; hind w ings with one c ro ss
v e i n  T etraneura h lrsu ta  (Baker)
l a .  C o rn ic les  and cauda w ell developed; sen so ria  
c ircu lar; media of fore w ings branched; hind 
w ings m ostly w ith 2 c ro ss  v e i n s ......................................................... 2
2 . C orn ic les equal to  or shorter than  cauda; cauda knobbed . . . .  3
2 a . C o rn ic les  e longate  and defin ite ly  longer than  cauda;
cauda never knobbed ................................................................................. 4
3 . A ntennae 5 -segm en ted ; ana l p la te  rounded or only s lig h tly  
no tched poste rio rly ; head bears long consp icuous se tae ;
abdom en w ithout s p o t s ...............................................S ipha flava (Forbes)
3 a . A ntennae 6 -segm ented ; anal p la te  deep ly  notched
posteriorly ,1 head  w ithout consp icuous se tae ; 
abdom en w ith sm a ll, s e p a ra te d , b lack
s p o t s ................................................. T herloaphls m aculata (Buckton)
4 . A ntennal tu b e rc le s  defin ite ly  p ro jecting  beyond v e r te x ......................... 5
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Figure 20 . Taxonomic charac te rs  used  in the  key for iden tifica tio n
of the most abundant aphids (after H . B. Boudreaux, 194C)
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4 a . A ntennal tu b e rc le s  p ro jec ting  only s lig h tly , if
a t a l l ,  beyond v e r t e x .................................................................................6
5 . Antennal tu b e rc le s  convergent; co rn ic les  s lig h tly  
sw ollen ; abdom en w ith dark d o rsa l patch  (som etim es
broken in to  b a n d s ) ............................................... M vzus p e rs lc a e  (Sulzer)
5 a . A ntennal tu b e rc le s  d ivergent; co rn ic les  not sw ollen  
and tapering  s lig h tly  w ithout c lo sed
r e t i c u la t io n s ........................................A cvrthosiphon pisum  (Harris)
6 . C orn ic les sw o llen , not su b cy lln d rlca l or ta p e rin g .  ............................7
6 a . C orn ic les su b cy lin d fica l or ta p e rin g , not sw o llen . . . . .  .10
7 . Antennae u su a lly  5-seg m en ted . Rhopalosiphum  so len d en s (Theobald)
7 a . Antennae 6-se g m e n te d .................................................................................8
8 . U nguis 4 to  5 tiroes th e  leng th  of th e
b a s e .........................................................Rhopalosiphum  fltch il (Sanderson)
8 a . Unguis le s s  th an  3 tim es th e  length  of the  b a s e . . . . . .  9
9 . C o rn ic les  lig h t ye llow , s lig h tly  sw ollen
a p ic a l ly ........................................ Rhopalosiphum  p se u d o b ra ss ic ae  (Davis)
9 a . C orn ic les dark brown or b la c k , s lig h tly  sw ollen
m ed ia lly ................................. ....  . . Rhopalosiphum  m aldls (Fitch)
10. Fore w ings w ith  media branched
o n c e ..........................................................S ch izap h ls  gramlnum (Rondani)
10a. Fore w ings w ith  m edia branched  tw ic e .............................................11
11. Hind w ings w ithout c u b itu s . . . . H vsteroneura se ta r ia e  (Thomas)
11a. Hind w ings w ith  c u b i tu s .........................................................................12
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12. Secondary sen so ria  on an tennal segm ent III sca tte red  
ind iscrim inate ly  over the surface of the segm ent; cauda 
con ica l and pointed or rounded a p ic a lly , not co n stric ted
near th e  m iddle..................................................Aphis sam bucifoliae Fitch
12a. Secondary sen so ria  on an tennal segm ent III arranged 
more or le s s  in  a stra igh t and regular row; cauda 
con ica l or e lo n g a te , co n stric ted  near the  m iddle.................... 13
13. Base of an tennal segm ent VI subequal to  or longer 
than  V; segm ent IV w ith 1 to  3 secondary
se n s o r ia ............................................................ Aphis m aldlradlcls (Forbes)
13a. Base of an tennal segm ent VI shorter than  V;
segm ent IV w ithout secondary s e n s o r ia ....................................... 14
14. Body normally w ith abdomen b la c k , or w ith m id-dorsal 
bands before co rn ic les; hind tib iae  w h itish  w ith apex 
b lack; diam eter of secondary sen so ria  le s s  than  diam eter
of an tennal segm ent I II .....................................Aphis medicacrlnls Koch
14a. Body normally w ith a ligh ter color and never w ith 
b lack m id-dorsal bands before co rn ic les; hind 
tib iae  yellow ish  w ith apex brown; d iam eter of 
secondary sen so ria  g rea te r than  the  diam eter 
of an tennal segm ent I II ............................ Aphis g o ssy p ii G lover
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Incidence  of M osaic
S easo n a l Inc idence
Table XXI (page 109) and Figure 23 (page 112) in d ica te  th e  o c ­
cu rrence of m osaic symptoms on sugarcane  in  a tre a ted  and un trea ted  
f ie ld  plot during 1962 a t B rusly, L o u isian a . On May 4 , w hen th e  firs t 
in sp e c tio n  w as m ade, 1.2% of th e  s ta lk s  in  the  check  p lot show ed 
m osaic sym ptom s. There w as an  alm ost continuous in c re a se  in  m osaic 
u n til la te  June , w hen 7.4%  of un trea ted  s ta lk s  show ed sym ptom s. After 
th is  th e re  w as a marked m asking of symptoms u n til la te  sum m er.
Maximum m asking of symptoms occurred  August 11 w hen only 4% of 
th e  s ta lk s  show ed m osaic symptoms in  the  check  p lo t. M osaic symptoms 
began  to  in c re a se  ag a in  in  Septem ber and reach ed  10.6% in  the  check 
p lo t by Septem ber 29 .
The se a so n a l in c id en ce  of m osaic a t Dona Id s on vl l i e ,  L ouisiana 
during the  1962-63 growing se a so n  w as determ ined p erio d ica lly  by 
counting th e  to ta l  s ta lk s  and th o se  exh ib iting  symptoms of th e  d is e a s e  
in  sm all fie ld  p lo ts  p lan ted  on 4 d ifferen t d a te s  from Septem ber 27,
1962 u n til July 11, 1963 (Table IX, Figure 21). One counting  of 
m osaic w as made D ecem ber 6 , 1962 in  th e  e a r l ie s t  p lan tin g , but no 
m osaic w as found . H ow ever, th is  is  not in d ica ted  in  Table IX. By th is  
tim e , co ld  w ea th er had begun to  dam age th e  p la n ts  so th a t i t  w as d iffi­
cu lt to  d e te c t m osaic sym ptom s.
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The next observ a tio n  w as made April 19, 1963 , a t w hich tim e 11.5% 
m osaic w as found (Table IX, Figure 21). For the  next 2 w eeks th e re  w as 
l i t t le  change in  in c id en ce  of m osaic sym ptom s. This might be a ttrib u ted  
to  th e  fac t th a t new , hea lthy  p lan ts  w ere co n s tan tly  coming out of the  
ground.
The g re a te s t in c re a se  in  th e  percen tage  of m osaic symptoms o c ­
curred betw een  May 3 and June 7 in  the  2 e a r l ie s t  p la n tin g s . After th is  
tim e , th e  m osaic percen tage  in c re a se d  slow ly in  a ll  of th e  4 sugarcane 
p la n tin g s .
A verages of data from Table IX on per cen t in c re a se  of m osaic for 
each  w eek in d ica ted  th a t th e re  w ere no s ig n ifican t d iffe rences in  ra te  of 
appearance  of symptoms among th e  4 p lan tings w hen com parisons of th e se  
p lan tings w ere confined to  the  sam e periods of tim e . A lso , Figure 21 
in d ic a te s  g raph ica lly  th a t th e  ra te s  of in c re a se  in  m osaic in c id en ce  w ere 
approxim ately  equal among the  d ifferen t p lan tings s in ce  th e  lin e s  in  the 
graph are  approxim ately p a ra l le l .
Border Effect
A m osaic count made August 2 , 1963, in  th e  la rge un trea ted  plot 
a t D onaldsonville  show ed th a t the  average in c id en ce  of m osaic in  6 
sm all p lo ts on the  ENE s id e  w as 31%, w hile  in  sim ilar p lo ts  on th e  WSW 
sid e  of th e  large p lo t it  w as only 14% (Table X). At th is  tim e , the  in ­
c id en ce  of m osaic in  the sugarcane  ad jacen t to  th e  un trea ted  p lo t w as 
66% on the  ENE boundary , and 0% on th e  WSW boundary .
Table IX. Seasonal incidence of mosaic symptoms in  sm all plots of sugarcane planted with d ise ase -free  
seed  on 4 different d a te s , D onaldsonville , L ouisiana, 1962-63.
Planted September 27, 1962 Planted March 1, 1963
Date of  Emerged October 11. 1962______   Emerged March 29, 1963
O bservation
(1963)
Total
Plants
No. with 
Symptoms
Per Cent 
M osaic
Per Cent 
Increase
Total
Plants
No. with 
Symptoms
Per Cent 
M osaic
Per Cent 
Increast
April 19 358 41 11.5 160 0 0 .0
27 499 58 11.6 199 4 2 .0
May 3 704 79 11.2 300 12 4 .0
10 839 119 14.2 3 .0 356 23 6 .5
17 1109 179 16.1 1.9 588 35 6 .0
24 1390 256 18.4 2 .3 857 51 6 .0
31 1534 310 20.2 1.8 1075 75 7 .0 1.0
June 7 1613 383 23.7 3 .5 1145 106 9 .3 2 .3
13 1593 380 23.9 .2 1185 107 9 .0 0 .0
22 1595 392 24.6 .7 1285 130 10.1 .8
29 1593 399 25.0 .4 1249 146 11.7 1.6
July 6 1524 382 25.1 .1 1245 151 12.1 .4
11 1336 387 29.0 _ a 1021 155 15.2 _ a
20 1277 371 29.0 0 .0 1021 156 15.3 .1
27 1204 356 29.6 .6 943 150 15.9 .6
August 3 1218 366 30.0 .4 930 163 17.5 1.6
10 1210 366 30.2 .2 921 169 18.3 .8
22 1213 376 31.0 .8 912 177 19.4 1.1
September 4 1213 366 30.2 0 .0 912 172 18.9 0 .0
18 1213 383 31.6 .6 912 178 19.5 .1
T able  IX (c o n t.)
Planted April 18, 1963 Planted July 11, 1963
Date of
O bservation Total No. w ith Per Cent Per Cent Total No. with Per Cent Per Cent
(1963) Plants Svmotoms M osaic Increase Plants SvmDtoms M osaic Increase
May 3 119 0 0 .0
10 193 0 0 .0
17 261 0 0 .0
24 342 0 0 .0
31 478 0 0 .0
June 7 687 11 1.6
13 892 13 1.5
22 1107 29 2 .6 1.1
29 1130 44 3 .9 1.3
July 6 1106 49 4 .4 .5
11 1105 56 5 .1 .7
20 1099 58 5 .3 .2
27 745 55 7 .4 _ a 368 0
August 3 742 63 8 .5 1.1 509 0
10 752 64 8.5 0 .0 498 0
22 744 72 9 .7 1.2 495 1 .2
September 4 744 76 10.2 .5 480 3 .6 .4
18 744 77 9.8 .1 464 5 1.1 .5
C a lc u la tio n  of increase  in mosaic deleted  for th is  date since very sm all suckers were not included 
among the sta lk s observed, beginning at th is  tim e.
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Figure 21. Seasonal incidence of mosaic symptoms in sm all plots of sugarcane planted 
on 4 different d a te s , D onaldsonville, Louisiana, 1963.
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Table X. P ercen tag es of 50 s ta lk s  show ing m osaic symptoms from the 
u n trea ted  p lo ts  c lo se  to  sugardane w ith  and w ithout m osaic 
in fe c tio n , D o n a ld so n v ille , L ou isiana , August 2 , 1963.
ENE Side of F ie ld , WSW Side of F ie ld , 
N ear C ane w ith  N ear C ane w ith
R eplications__________________ 66% M osaic___________ 0% M osaic
A 20 24
B 38 14
C 30 18
D 38 6
E 34 10
F 26 12
M ean 31 * * 14
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Table XI. P ercen tages of 20 s ta lk s  showing m osaic symptoms in  the 
cen te r and near th e  d itchbank  of sugarcane cu ts  exam ined 
during a su rv ey , L o u is ian a , 1962.
Sugarcane %  M osaic
Parish Town Variety D itchbank C enter
A scension Donald sonvi lie C .P . 52-68 0 10
D onaldson v ille N .C o . 310 10 25
A ssum ption B ellerose N .C o . 310 10 0
N apoleonville C .P .36-105 0 0
P aincou rtv ille C .P .52r-68 0 0
Supreme C .P .44-101 0 0
Iberv ille P laque mine C .P . 52-68 0 0
W hite C a s tle N .C o . 310 0 5
W hite C a s tle C . P .44-101 35 5
Lafourche Raceland C .P .44-101 5. 5
R aceland C .P .44-101 20 5
R aceland C .P .36-105 0 0
R aceland C .P .48-103 0 0
Thibodaux N .C o . 310 0 0
S t. C harles H ahnville C .P . 48-103 15 15
H ahnville C .P .48-103 5 0
H ahnville N .C o . 310 10 10
Kilona C .P .52-68 0 0
Luling N .C o . 310 80 60
Luling C .P .48-103 0 0
S t. Jam es Hymel C .P .52-68 0 0
Lutcher C .P . 44-101 0 5
V acherie C .P .44-101 0 0
V acherie C .P . 52-68 15 25
S t. John B aptist Edgard C .P . 43-47 5 0
Edgard C .P . 43-47 0 0
Edgard N .C o . 310 100 100
Johnson N .C o . 310 100 75
W allace C .P .44-101 5 35
M ean 14.3 ns 13.1
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A m osaic survey  conducted  July 24 , 1962, in  29 f ie ld s  of 7 p a r ish e s , 
in d ica ted  no sig n ifican t d iffe rence  in  in c id en ce  of d is e a s e  symptoms b e ­
tw een  p lan ts  c lo se  to  d itchbanks and p lan ts  in  the  cen te rs  of the  cu ts  
(Table XX).
R elationsh ip  betw een  Aphids and M osaic Spread
Table XII show s data  and corresponding co rre la tio n  co e ffic ien ts  b e ­
tw een  the final in c id en ce  of m osaic symptoms observed  Septem ber 18,
1963 in. sugarcane  p lan ted  on 4 d ifferen t d a te s  and th e  numbers of aphids 
trapped  in  the  sam e fie ld  during th e  period  of sugarcane growth in  each 
of th e  4 d ifferen t p la n tin g s . The aph ids trapped  from A ugust 21 to  
Septem ber 18, 1963 are not inc luded  in  th e  com putations of th e se  co rre ­
la tio n  co e ffic ien ts  b ec au se  an  in te rv a l of 4 w eeks betw een  aphid  o c ­
currence and in c id en ce  of m osaic symptoms w as a ssu m ed . The sim ple 
co rre la tio n  co e ffic ien t betw een  th e  fina l in c id en ce  of m osaic in  the  4 
p lan tin g s and th e  to ta l numbers of flying aph ids to  w hich th e se  p lan tings 
w ere exposed  vwb a s ig n ifican t . 987.
The sim ple co rre la tio n  co e ffic ien ts  betw een  th e  final in c id en ce  of 
m osaic in  the  4 p lan tin g s and th e  to ta l numbers of each  of the  major 
sp e c ie s  of aph ids to  w hich th e se  p lan tings w ere exposed  varied  from 
.766 to  .9 7 6 . H ow ever, th e se  co e ffic ien ts  w ere s ig n ific a n t only for 
Aphis g o s s v p il . Aphis m a ld lrad lc is , Aphis m edicaoin is and S ch izaph ls 
gram inum .
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Table XIII show s th e  to ta l numbers of aph ids and numbers of each 
m ajor sp e c ie s  caught p erio d ica lly  on s tick y  trap s  in  th e  large  un trea ted  
p lo t a t D o n a ld so n v ille . It a lso  show s th e  period ic  in c re a se s  in  m osaic
I
in c id en ce  observed  in  the 4 d iffe ren t p lan tings lo ca ted  nearby . The 
ta b le  is  arranged  so  th a t period ic  in c re a se s  in m osaic are  a s so c ia te d  
w ith  aphid  popula tions w hich w ere trapped  during the  sam e length  of 
tim e but 4 w eeks e a r l ie r .
Figure 22 show s g raph ica lly  th e  c lo se n e ss  of the  re la tio n sh ip  b e ­
tw een  w eekly  in c re a se s  in  m osaic symptoms in  th e  cane  p lan ted  
Septem ber 27 , 1962 and th e  to ta l popu la tion  of aph ids w hich w ere 
trapped  during equal in te rv a ls  4 w eeks e a r l ie r . H ow ever, th e  f irs t 
point in  each  lin e  of th is  graph rep re sen ts  not w eekly  in c re a se s  in  
m osaic and aphid  abundance , but the  ac tu a l p ercen tage  of s ta lk s  show ­
ing symptoms on th a t d a te , and th e  accum ulated  to ta l number of aphids 
to  w hich th e  cane  of th is  p lan ting  w as exposed  s in ce  th e  tim e of p lan t 
em ergence in  the  f a l l ,  re sp e c tiv e ly .
Table XIV show s sim ple co rre la tio n  c o e ff ic ie n ts , co e ffic ien ts  of 
determ ination  and p a rtia l reg re ss io n  co e ffic ien ts  com puted from data  in  
Table XIII. A sim ple co rre la tion  co e ffic ien t of .899 w as found betw een  
numbers of flying aph ids p erio d ica lly  ta k e n  from stick y  trap s  and th e  
v is ib le  in c re a se s  in  m osaic w hich occurred  in  th e  4 d ifferen t p lan tings 
during equal in te rv a ls  4 w eeks la te r .  All sp e c ie s  of a p h id s , excep t 
SiPha flava and T herioaphis m acu la ta . w ere highly  co rre la ted  w ith  
d is e a s e  in c id en ce  by sim ple co rre la tio n . The p a rtia l reg ress io n
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co e ffic ien ts  in d ica te  th a t in c re as in g  popu la tions of M vzus o e r s ic a e , 
H vsteroneura s e ta r ia e , S ch izaph is  aram inum , T herloaphis m aculata  and 
A cvrthosiphon pisum  w ere a s so c ia te d  s ig n ific an tly  w ith in c reasin g  
am ounts of m o sa ic . S ipha flava w as not inc luded  in  th e  m ultiple co rre ­
la tio n  a n a ly s is  b ec au se  previous te s ts  have shown th a t i t  is  not ab le  to  
tran sm it sugarcane m o sa ic .
Table XV p resen ts  th e  co e ffic ien ts  of determ ination  from m ultiple 
co rre la tio n  for su c c e s s iv e  groups of aph id  sp e c ie s  w ith  s e le c tiv e  d e le ­
tio n  of th e  le a s t  co rre la ted  sp e c ie s  from each  su c c e s s iv e  group . V aria­
tio n  in  s iz e  of th e  com bined popu la tions of H vsteroneura s e ta r la e  and 
A cvrthosiphon pisum  are  a s so c ia te d  w ith  86.1%  of the observed  in c re a se s  
in  m osaic symptoms according  to  th is  a n a ly s is .  H ow ever, Table XVI 
show s th a t the  numbers of aphids of d iffe ren t sp e c ie s  w hich w ere in ­
c luded  in  the  m ultip le co rre la tion  a n a ly s is  o ften  w ere highly co rre la ted  
w ith  each  o th e r, s in ce  most of th e se  sp e c ie s  occurred  in  re la tiv e ly  high 
or low abundance a t about the  sam e tim e .
Table XII. Data and corresponding correlation coeffic ien ts between the incidence of sugarcane mosaic 
symptoms observed September 18, 1963 in sm all plots of sugarcane planted on 4 different 
d a te s , and the numbers of aphids of different species trapped in  the same field  during 
periods of plant growth after emergence in  the different p lantings until August 21, 1963, 
D onaldsonville, L ouisiana.
Simple
Correlation
1st 
Plant! na
2nd
Planting
3rd
Planting
4th
Planting
C oefficients 
:  (r)
Date of planting 9 /27 /62 3 /1 /6 3 4 /1 8 /6 3 7 /11 /63
Date of fa ll emergence 10/11/62
Date of killing frost 12/27/63
Date of spring or summer emergence 2 /28 /63 3 /29 /63 4 /27 /63 7 /23 /63
Per cent mosaic® 31.6 19.5 9 .8 1.1
Total aphids 2882 1597 397 24 .987 ★
Acyrthosiphon pisum 493 486 64 0 .910 ns
Aphis gossypii 194 104 13 1 .976 *
Aphis m aidiradicis 248 221 60 0 .951 *
Aphis m edicaginis 470 332 27 2 .961 *
Hysteroneura se tariae 34 7 2 0 .911 ns
Myzus persicae 214 30 1 0 .937 ns
Rhopalosiphum fitch ii 22 6 0 0 .927 ns
Rhopalosiphum maidls 35 26 22 1 .932 ns
Rhopalosiphum pseudobrassicae 458 23 2 0 .844 ns
Rhopalosiphum splendens 246 81 22 9 .942 ns
Schizaphis graminum 44 24 3 1 .972 *
Sipha flava 19 17 13 4 .925 ns
Tetraneura hirsuta 134 23 17 2 .893 ns
Therioaphis maculata 90 90 84 0 .766 ns
a Per cent of s ta lk s  with v isib le  symptoms of m osaic at tim e of la s t observation , September 18, 1963.
Tabic XIII- Periodic Increases In incidence o f aosalc ijreptoM and nunbera of aphids o f d ifferen t species trapped 4 weeks prior to  the 
ind icated  increase la  a o sa lc , D onaldsoovilie , L ouisiana, 1962*63
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JL9/27/62 3/1/63 4>18>63 7/11/63
10/11/62 5/3/63 11.2 10/ll/62*4/5/6r/ 11 104 65 264 28 1 9 7 17 9 190 448 30 3 112 1 8 6 1565
3/29/63 5/24/63 6 . 0 3/29/63 -4/27/63 422 91 161 303 5 29 6 4 59 21 21 4 6 6 6 0 1200
4/27/63 6/13/63 1.5 4/27/63 -5/17/63 61 8 S3 20 1 1 0 12 6 1 2 1 13 72 34 2 8 5
7/23/63 8/22/63 .2 7/23/63 -7/27/63 0 1 0 1 0 0 0 I 3 0 0 3 1 1 11
5/3/63 5/10/63 3 .0 4/5/63 -4/11/63 30 37 13 8 7 1 12 5 0 22 7 2 1 0 2 8 227
5/10/63 5/17/63 1.9 4/11/63 -4/19/63 57 25 47 60 3 3 0 2 8 1 9 1 2 1 15 234
5/17/63 5/24/63 2.3 4/19/63 -4/27/63 331 15 63 32 0 1 0 2 4 0 0 1 3 2 3 439
5/24/63 5/31/63 1.8 1.0 4/27/63 -5/3/63 52 S 31 16 1 1 0 2 2 0 1 0 7 23 11 132
5/31/63 6/7/63 3.5 2.3 5/3/63 -5/10/63 8 2 11 3 0 0 0 9 3 0 0 0 4 35 7 8 2
6/7/63 6/13/63 .2 0.0 5/10/63 -5/17/63 1 1 11 1 0 0 0 1 1 1 1 1 2 14 16 31
6/13/63 6/22/63 . 7 .8 1 .1 5/17/63 -5/24/63 0 0 3 2 0 0 0 0 1 0 1 0 4 7 18
6/22/63 6/29/63 .4 1.6 1.3 5/24/63 -5/31/63 3 1 3 0 0 0 0 1 2 0 0 0 0 3 9 22
6/29/63 7/6/63 .1 .4 .5 5/31/63 -6/7/63 0 0 0 2 0 0 0 1 0 0 0 0 4 2 9
7/6/63 7/11/63 .7 6/7/63 -6/14/63 0 1 0 0 0 0 0 0 1 c 0 1 0 1 9 13
7/11/63 7/20/63 0 .0 .1 .2 6/14/63 -6/22/63 0 0 1 0 0 0 0 0 0 0 0 0 0 1 2
7/20/63 7/27/63 .6 .6 6/22/63 -6/28/63 0 0 0 0 0 0 0 4 I 0 0 1 0 0 1 7
7/27/63 8/3/63 .4 1.6 l . l 6/28/63 -7/6/63 0 0 0 0 0 0 0 t 1 0 0 0 0 0 2
8/3/63 8/10/63 .2 .8 0.0 7/6/63 -7/12/63 0 1 0 0 0 0 0 0 1 0 0 1 1 0 4
8/10/63 8/22/63 .8 1.1 1.2 7/12/63 -7/27/63 c 2 0 2 1 0 0 3 4 0 0 7 2 0 1 22
8/22/63 9/4/63 .0 0.0 .5 .4 7/27/63 -8/9/63 0 0 0 0 0 0 0 0 4 0 0 1 0 0 2 7
9/4/63 9/18/63 .6 .1 .1 .5 8/9/63 -8/21/63 0 0 0 1 0 0 0 0 2 0 1 0 1 0 1 4
•/The nuabers of aphids which were trapped fraa 12/28/1962 to  2/28/1963 are not Included here s in ce  a e r ia l parta o f  
p lan ts were dead due Co cold  weather during th is  t i s n .
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Figure 22 . R elationsh ip  betw een w eekly  in c re a se s  of m osaic in  the 
plan ting  of Septem ber 27 , 1962 and aph ids trapped  
during the  sam e in te rv a l 4 w eeks e a r l ie r .
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Table XIV. S ta tis t ic a l  co e ffic ien ts  com puted from period ic  changes in  
th e  p ercen tag es of p lan ts  w ith m osaic symptoms and th e  
numbers of each  aphid  sp e c ie s  trapped  during equal periods 
4 w eeks e a r l ie r , D o n ald so n v ille , L o u isian a , 1962-63.
Sim ple C oeffic ien t P artia l 
C orre la tion  of R egression
C oeffic ien t D eterm ination  C o effic ien ts  
Apftid S p e e d s ______________________ (d____________ IB?)____________fo)
A cyrthosiphon pisum  
Aphis g o ssy p ii 
Aphis m aid lrad ic is 
Aphis m edicag ln ls 
H ysteroneura se ta r ia e  
M yzus p e rs lc ae  
Rhopalosiphum  fitch ii 
Rhopalosiphum  m aidis 
Rhopalosiphum  p se u d o b ra ss icae  
Rhopalosiphum  sp lendens 
S ch izaph is graminum 
Sipha flava 
Tetraneura h irsu te  
Therioaphis m aculata 
M isce llan eo u s 
Total
404 * .164 .097 **
909 ** .825 -  .130**
672 ** .452 -  .344 **
866 ** .750 -  .267 **
878 ** .771 5 .251  **
868 ** .754 5 .501  **
909 ** .826 -5 .3 8 7  **
581 ** .338 -  .436 **
827 ** .684 -1 .9 4 5  **
910 ** .829 -  .076 ns
891 ** .794 .556 **
253 ns .064 ----------------
838 ** .702 -1 .3 5 1  **
138 ns .019 .446 **
875 ** .767
899 ** .809 _  _  _
Table XV. C oefficients of determ ination (R^) from multiple correlation analysis of periodic changes in  
mosaic incidence with abundance of different groups of aphid s p e c ie s , D onaldsonvilie, 
Louisiana, 1962-63.
Aphid Species .861 .879 .889 .914 .936 .936 .946 .958 .967 .970 .974 .976
Hysteroneura se tariae X X X X X X X X X X X X
Acyrthosiphon pisum X X X X X X X X X X X X
Therioaphis maculata X X X X X X X X X X X
Tetraneura hirsuta X X X X X X X X X X
Aphis m aidiradicis X X X X X X X X X
Myzus persicae X X X X X X X X
Rhopalosiphum fitchii X X X X X X X
Rhopalosiphum pseudobrassicae X X X X X X
Aphis medicaginis X X X X X
Rhopalosiphum maidis X X X X
Schizaphis graminum X X X
Aphis gossypii X X
Rhopalosiphum splendens X
<£>
OO
T able XVI. S im ple c o rre la tio n  c o e f f ic ie n ts  b e tw een  s p e c ie s  o f ap h id s  m ost freq u en tly  cau g h t on s tic k y
tr a p s ,  D o n a ld so n v ille , L o u is ia n a , 19 6 2 -6 3 .
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A. pisum 1.000 .5.59 .876 .625 .121 .845 .231 .183 .126 .214 .435 .409 -.1 0 0
A. gossypii .559 1.000 .808 .988 .824 .807 .909 .387 .739 .886 .961 .734 -.335
A. m aidiradicis .876 .808 1 . 0 0 0 .855 .452 .407 .525 .426 .324 .524 .747 .370 .274
A. medicaginis .625 .988 .855 1 . 0 0 0 .753 .733 .853 .359 .656 .828 .946 .652 .454
H. se tariae .121 .824 .452 .753 1 . 0 0 0 .993 .945 .435 .984 .985 .893 .980 -.2 8 0
M. persicae .945 .807 .407 .733 .993 1 . 0 0 0 .959 .404 .994 .987 .866 .982 -.5 2 6
R. fitchii .231 .909 .525 .853 .945 .959 1 . 0 0 0 .376 .925 .982 .906 .907 -.623
R. maidis .183 .387 .426 .359 .435 .404 .376 1 . 0 0 0 .396 .423 .404 .489 .737
R. pseudobrassicae .126 .739 .324 .656 .984 .994 .925 .396 1 . 0 0 0 .964 .816 .989 -.542
R. splendens .214 .886 .524 .828 .985 .987 .982 .423 .964 1 . 0 0 0 .924 .954 -.4 0 0
S . graminum .435 .961 .747 .946 .893 .866 .906 .404 .816 .924 1 . 0 0 0 .813 -.4 0 0
T. hirsutu .409 .734 .370 .652 .980 .982 .907 .489 .989 .954 .813 1 . 0 0 0 .746
T. maculata -.1 0 0 -.335 .274 .454 -.2 8 0 -.526 -.623 .737 -.542 - .4 0 0 -.4 0 0 .746 1 . 0 0 0
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C o n tro l o f A phids an d  M o sa ic
In se c tic id e s
At B rusly, L ouisiana ap p lica tio n s  of D i-S yston  g ranu les made 
February 24 and March 20 , 1962 a t ra te s  of 2 .8  and 2 .6  pounds per 
ac re  of ac tiv e  m a teria l, re sp e c tiv e ly , fa iled  to  reduce the  aphid 
population  caught on trap s  from M arch 2 to  May 4 , 1962. During 
th is  period 1,420 aphids w ere trapped  in  th e  check and 1,804 in  the 
tre a te d  p lo t. At D o n a ld so n v ille , L ou isiana , D i-Syston  w as app lied  
February 15 and M arch 17, 1963, but dem eton ap p lica tio n s  began  
March 15, 1963 and w ere a lso  made during fa l l ,  1962. For t viis 
re a so n , th e  effec t of D i-S yston  cannot be sep ara ted  from th a t of 
dem eton a t D o n a ld so n v ille .
Table XVII show s th a t 16.9% and 20.5% few er to ta l aph ids w ere 
trapped  in  the  tre a ted  th an  in  the  check  p lo ts  a t Brusly and D onald­
so n v ille , re sp e c tiv e ly . T hese reductions w ere sig n ifican t at th e  5% 
le v e l.  S ign ifican t reductions of popu la tions of Rhopalosiphum  sp len d en s 
w ere ob tained  a t B rusly, and sig n ifican t reductions of Aphis g o s s y p i i . 
Aphis m a id irad ic is . Aphis m edicagin is and Therloaphis m aculata w ere 
ob ta ined  a t D on ald so n v ille . T etraneura h lrsu ta  popula tions w ere s ig n i­
fican tly  reduced  in  tre a ted  p lo ts during in se c tic id e  ap p lica tio n s  of both 
lo c a tio n s . W ith o ther sp e c ie s  d iffe ren ces betw een  tre a te d  and check 
p lo ts  w ere not s ig n ific a n t.
Table XVIII show s the  numbers of aph ids caught on sugarcane
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p lan ts  during periods of dem eton ap p lica tio n s  in dem eto n -trea ted  and un­
trea ted  p lo ts , a t Brusly and D o n ald so n v ille . S ign ifican tly  few er adu lts 
and nymphs w ere found in  the tre a te d  th an  in  the  un trea ted  plot a t 
D o n ald so n v ille . A sm aller n o n -s ig n ifican t reduction  occurred at B rusly, 
p o ssib ly  due to  th e  fac t th a t in te rv a ls  betw een  in se c tic id e  ap p lica tio n s 
and observa tions frequently  w ere lo n g er.
Table XIX in d ic a te s  th a t more aph ids u su a lly  w ere found on p lan ts 
in  th e  check  p lo ts  th an  in  th e  tre a ted  p lo ts  a t both lo c a tio n s . Fewer 
aph ids w ere found on p lan ts  in  the  tre a te d  p lo ts  even 12-26 days after 
in s e c tic id e  a p p lic a tio n s .
Table XX in d ic a te s  th a t w ith most sp e c ie s  more aphids w ere found 
on th e  p lan ts  in  th e  un trea ted  th an  in  the  tre a te d  p lo ts .
Table XXI and Figure 23 show th a t a fte r May 4 , 1962 the  w eekly 
average  m osaic in c id en ce  alw ays w as le s s  in  the  tre a te d  than  in  the  
un trea ted  plot at B rusly . This d iffe ren ce , averaged  for a ll d a te s , is  
s ig n ifican t a t the  1% le v e l .  M asking of m osaic symptoms appeared  to 
occur during summer in  both check  and tre a ted  p lo ts .  At the  la s t  ob­
se rv a tio n , Septem ber 29 , 1962, th e re  w as 10.6% m osaic in  the check 
p lo t and 4.4%  in  the  cen te r  of th e  tre a ted  p lo t. This in d ic a te s  a 58% 
reduction  of m osaic in  th e  cen te r of the  tre a ted  p lo t.
At D onaldsonville  on November 1, 1962, 4 w eeks a fte r the su g a r­
can e  had em erged from the  ground, th e  in c id en ce  of m osaic w as 1.5% 
in  th e  check  p lo t and 1.7% in  th e  tre a te d  p lo t. Three w eeks la te r ,
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m osaic had in c reased  to  3.3% in  the  check and 1.8% In the  trea ted  p lo t. 
These random counts w ere made before subplo ts w ere e s tab lish ed  and 
therefore are not included in  Table XXII.
Table XXII and Figure 24 show tha t the  w eekly average m osaic 
inc idence w as le s s  in  the cen ter of the tre a te d  than  in  the  untreated  
plot a t D onaldsonville from April 11 to  June 28, 1963. This d ifference 
averaged for a ll d a te s  is  s ign ifican t a t the  1% le v e l. The final count 
on June 28, 1963 showed 18.4% m osaic in  the cen ter of the check plot 
and 10.8% in  the  cen ter of the  trea ted  p lo t. This in d ica tes  a 41% re ­
duction of m osaic in  the cen ter of the  trea ted  p lo t.
Table XXIII shows the  percen tages of m osaic at b i-w eek ly  in te rva ls 
on different rows from the  SSE periphery to  the  cen ter of the trea ted  and 
un treated  plot a t D onaldsonv ille . The average m osaic inc idence w as 
le s s  in  the SSE half of the trea ted  plot than  in the  SSE half of th e  un­
trea ted  plot from April 11 to  June 21 , 1963. This d ifference averaged 
f o r  a ll d a te s  is  s ign ifican t at the  5% le v e l. The final m osaic count 
showed 25 .8% m osaic in  the  un treated  plot and 14.7% in  the trea ted  p lo t, 
or a 45% reduction  of m osaic in  the  trea ted  p lo t .
Milk and C ase in
Table XXIV show s th a t a to ta l of 24 aphids of severa l different 
sp ec ie s  w ere caught on p lan ts  in  the  m ilk-treated p lo ts , and 31 on 
p lan ts in  the  untreated  p lo ts . C o llec tions were made ju s t before each
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ap p lica tio n  of milk from July 28, 1962 to  June 14, 1963. This d ifference 
w as not s ta t is t ic a l ly  s ig n ific a n t.
Table XXV and Figure 2S in d ica te  th a t a t Brusly the re  w as very l i t t le  
sp read  of m osaic during summer and fa ll of 1962 in  sugarcane  w hich w as 
p lan ted  July 18 and em erged July 28, 1962. Symptoms f irs t appeared  in  
th e  check  plot Septem ber 15, but d id  not exceed  1% un til April 19, 1963, 
w hen 7.1% m osaic w as found. A higher percen tag e  of m osaic alw ays w as 
observed  in  th e  check  p lo ts  than  in  th e  m ilk-treated  p lo ts from April 19 
to  June 14, 1963. T hese d iffe rences proved to  be highly s ig n ifican t 
s ta t is t ic a l ly .  At th e  fina l in sp ec tio n  on June 14, 1963, 23.3%  m osaic 
w as observed  in  th e  check  p lo t and 13.8% in  the  m ilk-treated  p lo ts .  This 
am ounts to  a 41% reduction  of m osaic in  m ilk -treated  p lo ts .
Table XXV in d ic a te s  a lso  th a t few er s ta lk s  w ere found a t each  
o b serv a tio n  in  th e  m ilk -trea ted  th an  in  th e  check p lo ts . Phyto toxicity  
from trea tm en t w ith  w hole milk appeared  in  the  form of sm all redd ish  
sp o ts  and la rg er yellow ish  spo ts  on the  le a v e s  of th e  tre a te d  p la n ts . 
D iluting w hole milk w ith w ater reduced  phy to tox icity  on new le a v e s , 
but did not e lim inate  it co m plete ly . M ilk -trea ted  sugarcane  p la n ts ,  
alm ost from th e  beginning of a p p lic a tio n s , w ere som ew hat sm alle r than  
un trea ted  p la n ts . G reenhouse te s ts  in d ica ted  th a t skim milk w as le s s  
phyto toxic than  w hole m ilk. For th is  reaso n  skim  milk w as used  in s tead  
of w hole milk a t Brusly and D onald so n v ille , beginning April 5 , 1963.
Table XXVI and Figure 26 show th a t a t D onaldsonville  the  in c i­
dence  of m osaic w as higher in  p lo ts  tre a te d  w ith skim milk and c a se in
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than  in  check p lo ts which w ere free of m osaic May 31, 1963. Three 
w eeks la te r , a s  new p lan ts  came out and as  the app lica tions w ith  skim 
milk and ca se in  con tinued , more m osaic w as found in  the check p lo ts 
than  in  the milk and c a se in -tre a te d  p lo ts . On May 31 m osaic in ­
cidence  w as 0%, 3 .9% , and 3.0% for the  check p lo ts , the  m ilk- 
trea ted  and the c a se in - tre a te d  p lo ts , re sp e c tiv e ly . At th e  la s t  count, 
July 20 , Incidence of m osaic w as 12.6% , 9.5% and 11.5% for the  sam e 
p lo ts , re sp e c tiv e ly . If only the observations a fte r June 22 are co n ­
s id e red , the  d ifferences in  m osaic inc idence  among treatm ents are 
sign ifican t a t the  1% le v e l. These d ifferences suggest a reduction  of 
25% in  m osaic inc idence in  the  skim milk p lo ts and 11% in the  ca se in  
p lo ts .
Only a sm all number of aphids w ere caught on th e  p lan ts in  th e se  
sm all field  p lo ts during the  tim e of the  w eekly observa tions from May 31 
to  July 20, 1963. T hese included 2 Winged ad u lts  and 1 nymph in  the 
check p lo ts , 4 w inged adu lts  in  the milk p lo ts , and 3 w inged adu lts  and 
2 nymphs in  the  c a se in  p lo ts . These specim ens belonged to  the  sp ec ie s  
Rhopalosiphum m a id is , H vsteroneura s e ta r ia e , and Sloha flav a .
Skim milk w as sligh tly  phytotoxic a t D onaldsonville , but le s s  
so than  d ilu ted  whole milk had been at Brusly. C ase in  showed some 
phy to tox icity , but le s s  than  skim m ilk.
T able XVII. Num bers o f ap h id s  trap p e d  during p e rio d s  of dem eton  a p p lic a tio n s  in  d e m e to n -tre a te d  an d
u n trea te d  p lo ts  of f ie ld  ex p erim en ts  a t  B rusly  and D o n a ld so n v ille , L o u is ia n a , 1 9 6 2 -6 3 .
 Total Aphids_______ Acvrthosiphon pisum Aphis gossyp ii______
O bservation Brusly D onaldsonville Brusly D onaldsonville Brusly D onaldsonville
Number__________Ck Tr Ck Tr______ Ck Tr Ck Tr______ Ck Tr Ck Tr
Total
1 25 22 45 28 0 1 1 2 0 2 15 9
2 63 70 36 27 2 2 4 1 2 1 6 4
3 99 76 36 20 2 0 4 12 1 2 4 3
4 139 120 15 29 0 1 30 23 0 1 1 1
5 26 34 30 22 57 79 15 38 3 2
6 33 54 34 14 331 307 2 5 1 1
7 19 14 58 48 52 71 0 3 1 1
8 17 9 84 51 8 6 4 4 7 4
9 29 18 20 25 1 1 4 3 2 1
10 42 36 68 53 3 0 2 2 4 0
11 14 17 423 245 4 7 7 6
12 17 21 138 118 4 6 17 12
13 9 19 280 261 3 1 14 20
14 18 10 227 165 4 3 37 26
15 16 11 234 215 8 8 25 15
16 25 15 459 405 19 7 15 5
17 36 11 152 154 11 7 5 4
18 25 11 82 63 4 4 2 3
19 16 6 51 29 8 11 1 1
20 19 16 18 16 12 10 1 1
21 46 19 22 12 1 0
22 9 7 0 1
23 13 11
24 2 2
25 7 2
733 609 2543 2022 4 4 491 502 107 125 169 120
uction 16.9* 20.5* 0 0 0 29.
T able XVII (c o n t.)
Aphis m aidiradicis Aphis m edicaginis  Aphis sam bucifoliae
O bservation Brusly Donaldsonville Brusly Donaldsonville Brusly D onaldsorville
Number________ Ck Tr Ck Tr________ Ck Tr Ck Tr______ Ck Tr Ck Tr
1 4 2 0 2 1 8 2 1 0 1 0 2
2 6 10 0 3 24 42 0 1 4 0 1 1
3 6 9 2 0 71 53 0 1 0 1 0 2
4 3 0 1 2 97 95 2 1 4 4
5 0 2 2 2 16 21 2 0 2 2
6 1 0 0 1 5 10 2 0 0 2
7 1 1 3 5 4 0 1 1 1 0
8 0 2 14 12 2 3 1 0
9 0 1 38 30 0 1 63 41
10 0 3 13 14 1 0 37 27
11 1 0 47 32 126 106
12 1 0 63 35 87 53
13 1 0 31 14 60 40
14 11 11 32 29
15 11 2 16 23
16 3 1 3 3
17 3 3 1 0
18 1 0 2 1
19 0 2
20 2 0
21 0 1
Total 24 30 243 169 221 233 439 331 4 2 8 13
% Reduction 0 30.4* 0 24.6* 50 .0  ns 0
T able  XVII (c o n t.)
Hvsteroneura se ta riae  . Mvzus persicae  Rhopalosiphum fitch ii
Observation Brusly Donaldsonville Brusly Donaldsonville Brusly Donaldsonville
Number________ Ck Tr Ck Tr______ Ck Tr Ck Tr_____ Ck Tr Ck Tr
1 1 0 12 3 0 2 2 0 1 0 1 3
2 1 3 0 2 1 0 11 1
3 0 7 2 0 2 6
4 1 2 1 0 1 0
5 4 10 1 3 1 3
6 9 5 2 0 5 0
7 1 1 67 43 0 1
8 1 0 29 14
9 3 0 13 14
10 1 0 12 12
11 0 1 3 4
12 1 0
13 1 2
14 0 1
Total 1 0 33 32 0 4 135 93 1 0 21 14
% Reduction 0 3 .0  ns 0 31 .1  ns 33
T ab le  XVII (c o n t.)
R hopalosiphum  m aid is R hopalosiphum  pseudobrassicae  R hopalosiphum  sp le n d e n s
O b se rv a tio n  B rusly  D o n a ld so n v ille  B rusly  D o n a ld so n v ille  B rusly  D o n a ld so n v ille
Number________ Ck Tr Ck Tr________Ck
1 2 0 1 1 1
2 7 4 1 0 0
3 0 3 1 0 2
4 5 0 1 1 12
5 0 2 1 1 3
6 3 1 1 1
7 2 0 0 1
8 1 0 2 0
9 2 1 1 0
10 0 2 2 0
11 6 5 2 7
12 2 1 2 3
13 0 1 9 4
14 3 1 1 3
15 1 0 0 1
16 1 0
17 1 0
18 0 3
19 0 1
20 4 0
21
22
23
34 21 31 27 18
% Reduction 38 .2  ns 8 .7  ns
Tr Ck Tr Ck Tr Ck Tr
0 2 0 3 1 11 6
1 3 0 8 5 10 6
0 2 2 8 4 10 3
16 4 2 12 4 7 4
0 3 6 5 3 3 4
258 115 3 1 15 8
15 24 2 1 20 15
13 11 3 1 17 12
7 10 5 1 13 14
1 5 2 3 20 25
0 1 0 1 15 23
U 1 1 2 17 24
1 2 0 2 25 36
1 0 0 2 22 17
~ m, 0 1 8 13
3 0 4 6
1 1 2 1
2 1 3 2
1 2
2 1
0 1
1 2
1 0
17 310 179 58 34 226 225
5 .6 ns 42 .3 ns 41. 4* .4 ns
o
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T able XVII (c o n t.)
Schizaphis graminum 
O bservation Bruslv D onaldsonville
Number_________ Ck Tr Ck Tr
1 1 2  1 0
2 1 0  1 0
3 0 1
4 1 0
5 0 1
6 1 1
7 2 2
8 2 5
9 0 2
10 6 2
11 2 0
12 10 8
13 2 2
14 9 7
15 0 1
16 1 4
17 1 0
18
19
20
Total 2 2 39 36
% Reduction 7 .7  ns
Sipha flava_________  Tetraneura h irsu ta
Bruslv D onaldsonville Bruslv D onaldsonville
Ck Tr Ck Tr Ck Tr Ck Tr
6 1 1 1 1 1 4 2
0 1 0 1 2 0 2 5
1 0 0 1 0 1 4 3
1 1 0 1 4 1 4 10
3 0 0 1 3 1 14 5
1 0 1 0 4 3 5 3
1 1 0 1 3 2 18 5
1 3 0 1 7 6 37 18
0 1 1 2 13 7 1 2
1 0 1 1 10 10 22 9
0 3 1 2 7 6 1 0
1 1 1 1 4 6 2 2
0 1 0 1 8 0 3 1
2 1 1 0 8 6 7 2
2 1 1 0 11 4 4 1
1 0 0 1 14 3 2 1
0 1 1 0 8 1 0 1
2 3 0 1 5 1
1 0 5 0
24 2
23 19 10 16 141 61 130 70
17.4 ns 0 56.:7** 46 104
T able XVII (c o n t.)
O bservation
Number
1
2
3
4
5
6
7
8 
9
10
11
12
Total
% Reduction
Therioaphis maculata
Bruslv D onaldsonville 
Ck Tr Ck Tr
2
3
12
2
1
3
2
3
1
1
30
3 
5
13
4 
2
0
0
1
2
0
30
0
0
1
2
1
2
23
35
14
4
3
4 
1
90
1
0
0
2
3
19
27
9
4 
1 
2 
0
68
24.4*
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Table XVIII. Numbers of aphids caught on sugarcane plants during periods 
of demeton applications in demeton-treated and untreated 
plots of field experiments at Brusly and Donaldsonville, 
Louisiana, 1962-63.
Brusly Donaldsonville
Date of 
Observation
Winged Adults 
Ck Tr
Date of Wlnaed Adults 
Observation Ck Tr
Nvmohs 
Ck Tr
6/8/62 6 4 11/1/62 1 0 1 0
6/15/62 2 1 11/7/62 2 0 4 0
7/6/62 3 2 11/15/62 0 0 5 0
7/20/62 3 3 11/22/62 11 0 6 0
7/21/62 3 0 11/29/62 1 0 4 0
7/27/62 4 1 12/14/62 1 0 1 0
7/28/62 2 0 3/20/63 3 2
8/4/62 1 0 3/22/63 3 1
8/11/62 6 3 3/26/63 5 2
8/17/62 3 9 3/29/63 5 1
8/25/62 1 0 4/2/63 2 0
9/2/62 0 1 4/5/63 6 4
9/9/62 1 2 4/10/63 1 0
9/11/62 1 1 4/11/63 4 0
9/16/62 1 0 4/19/63 4 0
9/22/62 0 0 4/27/63 4 1
5/3/63 5 1
5/10/63 1 0
5/17/63 1 1
5/24/63 1 1
6/28/63 0 1
Total 37 27 61 14 21 0
% Reduction 27 ns 77** 100**
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Table XIX. Numbers of winged adult aphids caught on sugarcane plants at 
different intervals after demeton applications, in demeton- 
treated and untreated plots of field experiments at Brusly and 
Donaldsonville, Louisiana, 1962-63.
Bruslv - 1962 Donaldsonville - 1962-63
Interval after 
Insecticide 
AoDlicatlon Ck Tr
Interval after 
Insecticide 
Application Ck Tr
1 day 0 2 2 hours 16 0
2 days 3 1 2 days 0 1
4 days 6 5 3 days 2 0
8 days 3 2 4 days 6 2
9 days 6 5 5 days 13 3
10 days 3 7 6 days 16 6
11 days 3 3 7 days 8 2
12 days 3 0
17 days 1 0
18 days 4 1
19 days 1
24 days 1 0
26 days 1 0
Total 37 27 Total 61 14
108
Table XX. Numbers of d ifferent sp ec ie s  of w inged adult aphids caught on 
sugarcane p lan ts  during the period of dem eton app lica tions in 
dem eton-treated  and un treated  p lo ts of fie ld  experim ents at 
Brusly and D onaldsonv ille . L ouisiana. 1962-63.
Bruslv - D onaldsonville -  1962-63
Aohid S pecies Ck ...Tr Ck Tr
A. pisum 1 0
A. go ssy p ii 1 0
A. m aidiradicis 7 0
A. m edicaginis 8 2
Aphis sp . 0 1
H . se ta riae 3 1
M. p ers icae 2 1
R. fitch ii 2 2
R. m aidis 18 12 13 3
R. sp lendens 1 0 6 2
S . graminum 1 0
S . flava 1 0
T* h irsu ta 17 14 2 0
Aphids tha t escap ed  
before iden tifica tio n 15 3
Total 37 27 61 14
Subplc
1
2
3
4
5
6
7
8
9
10
Mean
P e rc e n ta g e s  o f 50 random ly s e le c te d  s ta lk s  w ith  v is ib le  m osa ic  sym ptom s on  d iffe ren t d a te s
in  su b p lo ts  a t  th e  c e n te r  o f th e  d e m e to n -tre a te d  and  u n tre a te d  p lo ts ,  B ru sly , L o u is ia n a , 1962.
5 /4  5/11 5/18 5/26 6 /1  6 /8  6/15 6/23
Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr
0 0 0 0 2 0 0 4
0 6 2 4 2 6 0 4
4 0 0 0 0 0 0 0
0 0 0 0 2 0 0 0
4 0 2 2 4 2 6 2
0 2 0 2 2 4 0 4
0 0 2 0 8 2 4 2
0 2 4 0 6 4 12 0
4 2 2 2 8 2 2 2
0 0 4 2 2 2 8 2
1.2 1.2 1.6 1.2 3 .6 2 .2 3 .2 2 .0
2 4 0 2 2 6 0 4
2 8 2 6 0 6 4 4
0 0 2 2 2 0 2 0
2 0 4 0 2 2 2 0
2 6 4 8 6 4 16 8
4 4 0 2 2 6 6 4
8 0 8 0 6 6 8 4
10 0 8 2 12 4 16 2
6 2 4 2 4 2 2 2
14 6 12 4 14 8 18 8
5 .0 3 .0 4 .4 2 .8 5 .0 4 .4 7 .4 3 .6
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T able  XXI (c o n t.)
6/29 7 /6  7/14
Suhplots Ck Tr Ck Tr Ck Tr
1 0 2 2 4 2 2
2 6 4 8 4 10 2
3 4 0 6 0 4 0
4 2 2 4 2 2 4
5 8 2 8 4 2 0
6 2 4 4 4 2 2
7 10 2 4 4 6 4
8 12 0 12 0 6 2
9 4 0 6 0 4 2
10 14 14 12 8 12 10
Mean 6*2 3 .0 6 .6  3 .0 5 .0  2 .8
7/20  7/27 " B A  ^  8711
Ck Tr Ck Tr Ck Tr Ck Tr
2 2 2 4
6 4 6 4
4 0 6 0
4 6 4 4
10 6 8 4
2 4 0 2
2 4 4 2
8 0 10 0
2 0 2 4
10 8 10 8
5 .0 3 .4 5 .2 3
2 2 2 0
10 4 4 2
4 0 4 0
2 2 2 2
8 0 6 6
2 0 0 0
6 0 4 0
8 6 6 0
0 2 2 2
10 10 10 10
5 .2 2 .6 4 .0 2
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T able  XXI (c o n t.)
8/17 8/24 9 /2
Subplots Ck Tr Ck Tr Ck Tr
1 2 2 2 2 4 0
2 2 2 4 0 4 4
3 6 0 2 0 8 0
4 4 4 2 2 8 4
5 12 2 10 4 8 4
6 4 2 4 0 0 0
7 8 0 10 4 6 2
8 6 4 10 2 14 2
9 0 2 0 4 2 4
10 6 6 12 6 14 6
Mean 5 .0  2 .4  5 .6  2 .4  6 .8  2 .6
F (demeton v s . check) -  51.83** 
F mQX (1. 21) = 8.02
9 /10  9/15 9/23 9/29
Ck Tr Ck Tr Ck Tr Ck Tr
6 4 4 4
6 0 14 0
6 0 10 0
4 6 6 8
8 4 10 6
4 2 4 6
8 4 8 4
16 0 12 4
4 2 8 4
12 8 12 12
7 .4 3 .0 8 .8 4
6 0 6 0
14 0 8 2
4 0 10 2
4 6 8 4
14 4 10 10
4 0 8 6
12 2 12 6
18 2 16 2
2 4 4 4
20 10 24 8
9.8 2.8 10.6 4
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Figure 23 . Seasonal inc id en ce  of m osaic symptoms in a dem eton-treated plot and in 
surrounding untreated plots of sugarcane, Brusly, Louisiana, 1962.
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T ab le  XXII. P e rc e n ta g e s  of 50 random ly s e le c te d  s ta lk s  w ith  v is ib le  m osa ic  sym ptom s on d iffe ren t d a te s
in  su b p lo ts  a t th e  c e n te r  o f th e  d e m e to n - tre a te d  and  u n tre a te d  p l o t s , D o n a ld so n v ille ,
L o u is ia n a , 1963.
SubDlots
4/11 4/19 4/27 5/3 5/10 5/17
Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr
1 6 6 14 6 14 8 14 6 18 10 16 8
2 16 8 18 4 22 4 16 8 18 12 20 14
3 10 4 12 6 22 6 14 2 22 4 14 6
4 10 4 6 8 14 6 6 10 6 10 12 10
5 10 2 8 2 6 0 10 2 8 2 10 4
Mean 10.4 4 .8 11.6 5 .2 15.6 4 .8 12.0 5 .6 14.4 7 .6 14.4 8 .4
Subplots
5/24 5/31 6 /6 6/13 6/21 6/28
Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr Ck Tr
1 22 4 18 10 22 6 12 12 22 8 20 8
2 22 10 20 10 24 10 22 16 30 18 28 20
3 20 12 14 8 18 8 20 4 26 6 20 14
4 12 8 8 8 10 18 16 24 14 14 12 8
5 12 6 6 4 10 10 12 4 8 2 12 4
Mean 17.6 8 .0 13.2 8 .0 16.8 10.4 16.4 12.0 20 .0 9 .6 18.4 10.8
F (demeton v s .  check) = 142.9** 
F 01 (1, 11) = 9.65 113
Pe
r 
Ce
nt
 
M
os
ai
c
Check
✓ \
>• Demeton
April May June
Figure 24 . Seasonal incidence of m osaic symptoms in a 10-acre dem eton-treated and 
untreated plot of sugarcane, D o n a ld so n v ille , Louisiana, 1963.
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T ab le  XXIII. P e rc e n ta g e s  of 50 random ly s e le c te d  s ta lk s  w ith  v is ib le  m o sa ic  sym ptom s on  d iffe ren t d a te s
in  row s from th e  boundary  to  th e  c e n te r  of th e  d e m e to n -tre a te d  and  u n tre a te d  p lo ts ,
D o n a ld so n v ille , L o u is ia n a , 1963.
Row 4/11 4/27 5 /10  5 /24  6 /6  6/21
Number_______ Ck Tr_____ Ck Tr_____ Ck Tr_____ Ck Tr_____ Ck Tr_____ Ck Tr
1 0 8 4 6 4 6 2 10 10 12 8 10
4 4 2 8 8 8 6 16 8 16 12 36 4
7 6 6 12 8 12 14 16 12 20 10 36 24
10 8 6 14 14 12 8 18 14 36 16 36 18
13 10 10 20 14 22 10 24 22 28 14 36 26
16 12 6 22 4 16 16 18 10 22 12 34 14
19 4 4 12 10 6 12 10 12 10 18 18 18
22 12 6 16 6 20 12 20 10 24 12 32 16
25 10 8 20 8 16 12 16 8 16 16 18 12
28 8 8 14 12 10 14 12 12 18 14 24 8
31 8 2 18 4 16 14 22 6 20 8 24 12
34 10 4 14 4 12 9 10 4 10 14 8 14
Mean 7.8 5 .8 14.5 8 .2 12.8 10.8 15.3 10.8 19.2 13.2 25.8 14.7
F (dem etonvs. check) -  14.38* 
F . 0 5  ( 1 '  5)  =  6 , 6 1
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Table XXIV. Numbers of aphids of d ifferen t sp e c ie s  caught on p lan ts  of 
m ilk -trea ted  and un trea ted  sm all p lo ts ,  B rusly , L ou isiana , 
1962-63.
C heck M ilk-T reated
Aohid S oecies W inced A dults Nvmohs W inced Adults Nvmohs
Aphis g o ssy p ii 1
Aphis m aid lrad ic ls 3 4
Rhopalosiphum  m aidis 13 10 14 4
Rhopalosiphum  sp lendens 1
T etraneura h irsu ta 3 2
Total 21 10 20 4
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Table XXV. Total numbers of s ta lk s  and numbers showing v is ib le  m osaic 
symptoms found in  7 sm all p lo ts of m ilk -trea ted  and un­
trea ted  su g arcan e , Brusly, L ou isiana, 1962-63.
Date
Total 
Numbers 
of S ta lks
S ta lks
Showing
M osaic
M osaic 
Per Cent
Ck Tr Ck Tr Ck Tr
8 /2 5 /6 2 366 337 0 0 0 .0 0 .0
9 /8 /6 2 407 393 0 0 0 .0 0 .0
9 /1 5 /6 2 377 368 2 0 .5 0 .0
9 /2 2 /6 2 442 378 2 0 .5 0 .0
9 /2 9 /6 2 469 375 2 0 .4 0 .0
10/17/62 458 381 3 1 .7 .3
10/25/62 482 392 3 1 .6 .3
11 /7 /62 513 414 3 1 .6 .2
11/21/62 536 406 5 0 .9 0 .0
4 /1 9 /6 3 411 251 29 5 7 .1 2 .0
4 /2 7 /6 3 467 260 38 8 8 .1 3 .1
5 /3 /6 3 498 302 57 16 11.4 5 .3
5 /1 0 /6 3 587 318 74 27 12.6 8 .5
5 /1 7 /6 3 683 393 114 36 16.7 9 .2
5 /2 4 /6 3 804 437 155 47 19.3 10.8
5 /3 1 /6 3 881 494 170 72 19.3 14.6
6 /6 /6 3 933 577 226 94 24.2 16.3
6 /1 4 /6 3 997 586 232 81 2 3 .3 * * 13.8
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Figure 25 . Season a l incidence of m osaic symptoms in sm all plots of m ilk-treated and 
untreated sugarcane, Brusly, Louisiana, 1962-63 .
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Table XXVI. T otal numbers of s ta lk s  and numbers w ith v is ib le  m osaic 
symptoms in  6 sm all p lo ts  of m ilk -tre a ted , c a se in - tre a te d  
and un trea ted  su g a rcan e , D o n a ld so n v ille , L ou isiana , 1963.
T otal Numbers S ta lk s  Per C ent
of S ta lk s  Showing M osaic M osaic
D ate Ck Mlk Cs Ck M lk <?s Ck Mlk Cs
5/31 440 493 559 1 19 17 0 .0 3 .9 3 .0
6 /7 552 534 619 14 28 23 2 .5 5 .2 3 .7
6 /13 597 583 674 28 31 27 4 .7 5 .3 4 .0
6 /22 625 606 681 47 34 46 7 .5 5 .6 6 .8
6 /28 651 614 715 59 42 54 9 .1 6 .8 7 .6
7 /6 638 551 612 61 43 49 9 .6 ■V] • 00 8 .0
7 /11 564 520 564 64 49 57 11.4 9 .4 10,1
7 /2 0 533 483 533 67 46 61 12.6 9 .5 11.5
Pe
r 
Ce
nt 
M
os
ai
c
15
12-
9 -
6 -
3 -
. Check
Casein
Milk
T TJune '  July
Figure 26 . Seasonal inc id en ce  of m osaic symptoms in sm all plots of milk- and case in -  
treated and untreated sugarcane, D on ald son ville , Louisiana, 1963.
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DISCUSSION
A11 7 known aphid vecto rs of sugarcane m osaic w ere caught on the 
sticky  t r a p s . However, only A cvrthosiphon p lsum , Schizaphls 
qram inum , Rhopalosiphum maidis and H vsteroneura se ta r ia e  were caught 
in su ffic ien t abundance to  be considered  im portant in  the  spreading of 
m osaic in  th is  s tudy . Of the other known v e c to rs , only 49 specim ens of 
Amphorophora so n c h l, 34 of D actvnotus am brosiae and 3 of C arollnaia 
cvperl w ere trapped  during 2 years (Table III) .
Acvrthosiphon plsum w as found most abundantly a t D onaldsonville , 
and mainly during A pril. Sch izaphls qraminum occurred in  abundance 
a t both locations during March and April (Table IV). Both of th e se  
sp e c ie s  were found only once on p lan ts (Table VIII). Rhopalosiphum 
m aidis w as the  most abundant sp ec ie s  caught on p la n ts , but 10 other 
sp ec ie s  were more abundant on sticky  t r a p s . This sp ec ie s  w as not 
found from January alm ost to  th e  end of A pril. It occurred on traps and 
on sugarcane p lan ts during la te  sp ring , summer and fa ll. This o b serv a­
tion  con flic ts  with the findings of Ingram et a£. (1939) who reported 
tha t Rhopalosiphum m aidis occurs m ostly during w inter and early  
sp ring , and is  seldom seen  la te r  in  the seaso n  on sugarcane p lan ts 
in  L ouisiana. H vsteroneura se ta r ia e \w as found mostly a t D onaldsonville , 
and w as caught there  only in  re la tiv e ly  sm all numbers com pared w ith the 
other abundant sp ec ie s  caught on sticky  tra p s . However, it w as
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second  in  abundance among sp e c ie s  found on p la n t s . On traps  it  w as 
caught mostly during th e  f a l l ,  and w as  re la tive ly  sc a rce  during th e  other 
s e a s o n s ,  w hile  on p lan ts  it w as more abundant during July.
Although known vec to rs  of sugarcane m osaic were flying during 
a l l  periods of m osaic sp read , it seem s like ly  tha t other aphid  sp e c ie s  
not p resen tly  known to  be vec to rs  may be in v o lv ed . Known vec to rs  of 
sugarcane m osaic in  corn , such a s  Mvzus p e rs icae  and Aphis a o s s v p i i . 
were flying in re la tiv e  abundance during major periods of m osaic sp read .
The se a so n a l  occurrence of to ta l  populations of flying aphids w as 
sim ilar for the  2 y ea rs  of th is  study at Brusly and D ona ldsonv ille , r e ­
sp e c tiv e ly .  Total flying aphids w ere re la tive ly  abundant during la te  
w in ter and spring and le a s t  abundant during summer (Table IV, Figure 4). 
In the  f a l l , during which observa tions  w ere made a t D o n a ld so n v ille , 
th e  to ta l  flying aphid population w as  g rea te r  than  in  e ith e r  summer, 
but re la tiv e ly  low compared with th e  to ta l  spring popu la tion . At 
Brusly, in  the  spring of 1962, flying aphids appeared  in  abundance 
about 2 w eeks ea rlie r  and populations dec lined  sharp ly  2 w eeks la te r  
than  a t D onaldsonville  the  following year  (Table IV, Figure 4). Flying 
aphids were le s s  abundant during th e  summer of 1963 than  during the  
summer of 1962.
Since it has been  found th a t  7 sp e c ie s  of aphids are capab le  of 
transm itting  sugarcane m osa ic , and it  appears  reaso n ab le  tha t many 
o thers  may be found in  the  future to  be capab le  of tran sm iss io n , the  
se a so n a l  abundance of to ta l  flying aphids su g g es ts  tha t there probably
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Is more m osaic spread  during la te  w in ter  and spring , and much le s s  
during fa ll  and summer. Data obtained  In th e s e  s tud ies  ind ica te  tha t 
th is  is  true  (Figures 21 and 25).
S ince the re  w as severe  masking of symptoms during summer 
followed by reappearance  of symptoms in the  early  fall of 1962, and 
s in c e  no count of m osaic w as made during the  fa ll of 1961 a t Brusly, 
only data  for the  1962-63 sugarcane growing se a so n  at D onaldsonville  
can  be used  to  compare m osaic sp read  in  different s e a s o n s ,  and to  
corre la te  m osaic spread  with aphid p o p u la t io n s .
The high ra te  of spread  of m osaic  symptoms during spring and 
th e  re la tive ly  low ra te  of summer spread  is  ind ica ted  in  Table IX and 
Figures 21 and 25 . It should be kept in mind tha t the  ac tu a l  sp read  of 
th e  virus occurred prior to  the appearance  of symptoms. The assum p­
tio n  of a 4 -w eek la ten t period of th e  virus in  the  p lant w ill be d isc u sse d  
la te r .
The 4 p lan tings of sugarcane  in  4 different se a so n s  were made 
in an attem pt to  lea rn  more about th e  re la tive  amounts of v irus spread  
which take  p lace  a t different tim es of y ea r .  The inc idence  of m osaic 
symptoms on September 17, 1963 w as 31.6% , 19.5%, 9.7% and 1.1%, 
r e sp e c tiv e ly ,  for th e  cane  in p lan tings exposed  to  airborne aphids from 
f irs t  em ergence da tes  of October 11, 1962 , March 29, April 27 and 
July 23, 1963 until August 22, 1963 (Figure 21). If 31.6% m osaic , 
which w as p resen t in  the  older p lan ts  on September 17, 1963, be 
cons idered  a s  100% of the  to ta l  d is e a s e  spread  during the  growth
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periods of a  normal crop y ea r ,  then  62% occurred after M arch, 31% after 
A pril, and 3% afte r  Ju ly .
More th an  half  of the  12.1% in c re ase  in  m osaic (31 ,6%i-1 9 .5 % , 
Table IX) which occurred from O ctober to  the end of March is  be lieved  
to  have occurred during M arch, s ince  817 aphids were caught during the  
la s t  3 w eeks of March out of a to ta l  of 1,285 aphids which were trapped 
from O ctober 11, 1962 to  March 29, 1963. This 12.1% ac tu a l ly  rep re ­
se n ts  38% (100%—62%) of the  to ta l  d is e a s e  sp read . The numbers of 
aphids which were trapped from December 28, 1962 to  February 28,
1963 are  not inc luded  here s ince  th e  ae r ia l  parts  of p lan ts  were dead 
due to  cold w eather during th is  t im e. Further support of th is  idea  may 
be seen  in  the  fact tha t m osaic in c reased  9.7% (19 .5% -9 .8% , Table IX) 
from March 29 to  April 27, 1963, during which time 1,200 winged aphids 
w ere trapped , Approximately the  same sp e c ie s  were p resen t during 
March and A pril.
The d e c re a se  of v is ib le  mosaic symptoms at Brusly (Figure 23) 
during the  summer of 1962 is  a ttr ibu ted  to  masking of symptoms rather 
than  to  lo s s  of th e  v iru s .  Table XXIII shows tha t m osaic inc idence  w as 
2.4% and 4.0% at th e  middle of August, while about 6 w eeks la te r ,  
m osaic w as 4.4% and 10.6%, for the tre a te d  and th e  untreated  su b ­
p lo ts ,  r e sp e c tiv e ly .  During th is  period , the number of aphids trapped 
w as only about 5% of the  to ta l  number trapped from March through 
A ugust. It seem s unlikely tha t such a sm all number of aphids could 
have been  resp o n sib le  for more than  half of the  to ta l  virus sp read .
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Also, Figure 25 in d ic a te s  tha t at Brusly there  w as very l i t t le  in c rease  of 
m osaic symptoms from mid-summer through November 21, 1962 in 
in i t ia l ly  d is e a s e - f r e e  sugarcane p lan ted  July 18, 1962 and ad jacen t to  
an  area  w here most of the  p lan ts  had m o sa ic .
The ra te  of mosaic spread  w as approxim ately equal among p lan ts  
of different ages  (Table IX, Figure 21), Sugarcane normally does not 
mature under Louisiana conditions so th a t  the  whorls of the p lan ts  
alw ays con ta in  tender  le a f  t i s s u e .  The re la tiv e ly  rapid spread  of 
m osaic during spring apparently  did not depend on the age of the p lan t,  
but w as highly co rre la ted  w ith  numbers of flying aphids during th is  
time (Table XIV, Figure 22).
It is  known th a t  s ty le t-b o rn e  v iru ses  are e a s i ly  acquired and 
e a s i ly  lo s t (Sylvester, 1958). Bradley (1959) a lso  found th a t  aphids 
c e a s e  to  transm it potato  virus Y b ec au se  the  virus is  removed from the 
s ty le ts  as  they  pene tra te  th e  le a v e s .  There w as some ind ica tion  tha t 
aphids flying from the  d irec tion  of a f ield  heavily  in fec ted  with m osaic 
might have lo s t th e ir  ab ility  to  transm it the virus as  they flew from 
plant to  p lant w ith in  the un trea ted  plot in which most of the  sugarcane 
w as hea lth y . At D onaldsonville  the  inc idence  of m osaic on the  s ide  
of the  plot c lo se  to  heavily  d is e a se d  sugarcane  in c re ased  from le s s  
than  2% to  31%, while on the  s ide  c lo se  to  cane  with no mosaic 
symptoms, inc idence  in c reased  from le s s  than  2% to  14% (Table X).
The d is ta n c e  betw een th e s e  2 boundaries w as 1,000 feet (Figure 3).
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There w as no d itch  a t e i the r  boundary. The other 2 s id e s  of th e  plot 
a lso  were c lo se  to  heavily  d is e a se d  c a n e ,  but w ere separa ted  from it 
by d i tc h e s .  Here th e  inc idence  of m osaic in the  rows c lo se  to  the  
d itches  w as  le s s  th an  in the  rows a t the  middle of the  cut (Table XXIII).
The exact re a so n s  for th e se  d ifferences are not known. Johnson 
(1958) s ta te d  tha t aphids a lighting  after extended flights u sua lly  fly 
only short d is ta n c e s  from plant to  p lan t.  It seem s p o ss ib le  tha t many 
such aphids may have lo s t  the  v irus from the ir  beaks w hile  probing on 
th e  abundant g ra s s e s  in  th e  d i tc h e s .  The most common g ra ss  in  th e se  
d itches  w as Johnson g r a s s ,  Sorghum h a lep en se  (L.) P ers . , which 
Edgerton (1959) and other authors be lieved  is  not a host of sugarcane 
m osaic .
Of the  15 most abundant aphid sp e c ie s  caught during th e se  
s tu d ies  the  e lder aph id , Aphis sa m b u c ifo llae , w as  too sc a rce  a t 
D onaldsonville  during the  1962-63 se a so n  to  be included in the  co r re ­
la tion  a n a ly s e s .  Of the  14 which were included in the  corre la tion  
a n a ly s e s ,  13 were found on sugarcane p lan ts  at one time or ano ther.
It is  assum ed tha t many of the  aphids co l lec ted  on p lan ts  were 
probing. The beaks  of aphids often  were seen  in  con tac t with the  lea f  
su r fa c e s ,  while th e ir  an tennae w ere m otionless and arched tow ards the 
dorsum of the  body. S y lvester  (1962) b e l iev e s  tha t th is  position  is  
ch a ra c te r is t ic  of th e  probing aph id . W hen aphids w ere found feeding 
on p la n ts ,  the ir  s ty le ts  were in se rted  deep ly  in to  the  le a f ,  and they 
did not move when d is tu rbed .
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W hen w eekly  increm ents of mosaic spread  were co rre la ted  with 
the  to ta l  aphids trapped during equal in te rva ls  from 0 to  6 w eeks 
ea r l ie r ,  re la t iv e ly  high corre la tions (.899 to  .923) were found betw een 
the  occurrence of flying aphids and the  appearance  of symptoms up to
6 w eeks la te r .  There w as re la tive ly  l i t t le  corre la tion  (.698 and .408) 
betw een  aphid numbers and the d is e a s e  symptoms which appeared
7 and 8 w eeks a fte r  the  occurrence of a p h id s . Since there  w as no 
ap p rec iab le  d ifference in  corre la tion  coe ff ic ien ts  from the 0 to  6 
w eeks in te rv a ls ,  th e  time betw een the  occurrence of aphids and the 
appearance  of symptoms cannot be defined e x a c t ly .  This obscurity  
is  mainly due to  the  fact tha t the  aphid population w as alm ost con ­
s tan tly  high during th e  spring and then  dropped gradually  to a 
co n s tan t low during summer. The same thing happened with the  
spread  of m osa ic .
The 4 -w eek in te rva l be tw een  the occurrence of aphid popu la­
tio n s  and th e  appearance  of mosaic symptoms w as cons idered  reasonab le  
b e c au se  of 2 l in e s  of reasoning in  addition  to  the  corre la tions men­
tioned  above . F irs t ,  m osaic symptoms in  the  experiment of 4 d if­
ferent se a so n a l  p lan tings appeared  4 w eeks  a f te r  the d is e a s e - f re e  
seed  cane had emerged from the ground in  the March 1 and July 11 
p la n tin g s .  Secondly , ea r l ie r  s tu d ies  with sugarcane  m osaic have 
su g g es ted  an average la ten t period of s ligh tly  more th an  3 w eeks 
(Table I ) .
Twelve aphid  sp e c ie s  were found by simple corre la tion  to  be
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s ign if ican tly  a s so c ia te d  with the  spread  of m osaic (Table XIV). Un­
fortuna te ly , most of th e se  sp e c ie s  were a lso  highly corre la ted  w ith 
each  other (Table XVI). This means th a t  most of them occurred in  
abundance a t about the same tim e. This limited the  u se fu ln e ss  of 
the  information ob ta ined  by multiple co rre la tion  and partia l reg ress ion  
p ro c e d u re s .
Mvzus o e r s ic a e .  H vsteroneura s e t a r l a e , Acvrthosiphon Disum, 
and Sch izaph ls  qraminum were found, from th e  co e ff ic ien ts  of sim ple 
co rre la tion  and partia l reg ress io n  (Table XIV), to  be posit ive ly  and 
sign if ican tly  co rre la ted  with d is e a s e  sp read . The 3 la t te r  sp e c ie s  
are known vec tors  of sugarcane m osaic on su garcane , and Mvzus 
p e rs ic a e  is  a w ell  known vector of more than  50 other v iru ses  and of 
sugarcane mosaic in  corn. The sim ple co rre la tion  co e ff ic ien ts  m easure 
th e  maximum apparent a s s o c ia t io n  betw een  each  sp e c ie s  and th e  spread  
of mosaic sym ptom s. The partia l  reg ress io n  co e ff ic ien ts  m easure the  
changes in  d is e a s e  inc idence  which are a s s o c ia te d  with changes in 
abundance of each  aphid sp e c ie s  when a ll  o ther sp e c ie s  are held  at 
the ir  average population l e v e l s .
Ten dem eton ap p lica tio n s  during spring and summer of 1962 at 
Brusly, L ouisiana , and 24 w eekly  app lica tions  of dem eton during fall 
and spring of 1962-63 a t D onaldsonv ille , Louisiana resu lted  in 16.9% 
and 20.5% reductions in numbers of flying aphids caught on traps  
(Table XVII), r e s p e c t iv e ly . The reductions in  numbers of flying aphids
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caught on p lan ts  were 27% and 77%, at Brusly and D onaldsonv ille , 
re sp ec tiv e ly  (Table XVIII).
The occurrence on sticky  trap s  of many aphids of different sp ec ie s  
which spent re la tive ly  l i t t le  time probing p la n t s , s ince  sugarcane w as 
not the ir  h o s t ,  might help to  explain  th e  fact th a t  demeton app lica tions 
apparently  were more effec tive  in reducing aphids on p lan ts  than  on 
t r a p s .  However, flying populations of Slpha f l a v a , H vsteroneura 
s e ta r ia e  and Rhopalosiphum m aid is . which are known to  co lon ize  on 
su g a rc an e , were not s ign ifican tly  reduced on traps  by dem eton. On the  
o ther hand , other sp e c ie s  which are not known to  co lon ize  on sugarcane 
w ere  caught on traps  in  the  trea ted  plot in  s ign ifican tly  lower numbers 
than  in  the  un trea ted  plot (Table XVII).
Controlling aphid populations with sys tem ic  in se c t ic id e s  alone 
in  order to  prevent spreading of sugarcane m osaic in  sugarcane to  be 
u sed  for seed  w as  not suffic ien tly  e ffec tive  in th e se  s tu d ies  to  be con ­
s ide red  p ra c t ic a l .  However, the  p o ss ib le  e ffec t iv en e ss  of in se c t ic id e s  
in  com bination with periodic  roguing of d is e a s e d  sugarcane and i s o l a ­
tio n  from d is e a s e d  p lan ts  w as not s tu d ied .
Milk and c a se in  were found to  reduce inc idence  of m osaic 
symptoms when applied  w eekly  in  sm all p lo ts  o f  sugarcane (Tables XXV 
and XXVI, Figures 25 and 26). Reduction of m osaic symptoms obtained 
by skim milk app lica tions  w as g rea te r  than  with c a s e in .  The way tha t 
th e s e  su b s tan ce s  in terfere  with aphid tran sm iss io n  w as not in v e s t ig a te d .  
It may be p o ss ib le  tha t the virus w as removed from the  s ty le ts  of the
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aphids a s  they  penetra ted  th e  m ilk-layer on the  le av es  or th a t  th e  milk 
in  some w ay in ac tiv a ted  the virus on the  aph ids ' s ty le ts  as  they 
penetra ted  the  le a v e s .
Milk app lica tions  apparen tly  had no repe llen t effect on a p h id s ,  
s in c e  approxim ately the  same number of winged aphids were found in 
both tre a ted  and check p lo ts  (Table XXIV).
The phyto tox icity  a s s o c ia te d  with trea tm ents  with whole milk, 
and , to  a l e s s e r  degree w ith skim milk, might be caused  partly by the 
p resen ce  of fa ts  in  the  milk. However, c a s e in  ca u sed  some phyto- 
tox ic ity  .
CONCLUSIONS
1. F ifteen  aphid sp e c ie s  co n s ti tu ted  92.7% of the  10,084 aphids 
(representing  69 sp ec ie s )  which were caught on sticky  traps in su g a r­
cane  f ie lds  during 1962 and 1963. The 15 most abundant sp e c ie s  in 
order of decreasing  abundance were: Aphis m e d ica o in is , Rhopalosiphum 
p se u d o b ra s s ic a e , Acvrthosiphon p lsu m , Rhopalosiphum s p le n d e n s . Aphis 
q o s s v p l i . Aphis m a id ira d ic ls . Mvzus p e r s ic a e , Tetraneura h i r s u ta , 
Sch izaph ls  qram inum . Therloaphis m acu la ta . Rhopalosiphum f i tc h i i , 
Sioha f la v a . Aphis sam b u c ifo liae , Rhopalosiphum maidis and 
H vsteroneura s e t a r i a e .
2 . S ix teen  aphid sp e c ie s  were co l lec ted  on sugarcane p la n ts .
In th e ir  order of dec reas in g  abundance th e s e  were: Rhopalosiphum 
m a id is . H vsteroneura s e ta r ia e .  Tetraneura h irsu ta  (not previously  
reported in  Louisiana), Aphis m a id lra d ic is , Aphis m ed lcaq ln is , 
Rhopalosiphum s p le n d e n s . Sioha f l a v a . Mvzus p e r s ic a e ,
Rhopalosiphum f i tc h i i , Aphis q o s s y p i l , D actvnotus am brosiae , 
A cvrthosiphon p isu m . Aphis s p . , Chaitoohorus v lm ln a l is . Sch izaph ls  
qraminum, and Therloaphis m a c u la ta . The la s t  5 sp e c ie s  were co llec ted  
only o n c e . All but Macroslohum am brosiae and Chaitoohorus vim inalis 
were found in  the  same fie ld s  w here s ticky  trap s  were m aintained .
All but Rhopalosiphum m a id is , H vsteroneura s e ta r i a e , Sipha f la v a , 
D actvnotus am brosiae , Acvrthosiphon p isu m , and Sch izaph ls  qraminum
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are here reported for th e  f irs t  time on sugarcane in L ouisiana . Only 
H vsteroneura s e ta r ia e  and Rhopalosiphum maidis were found in  co lo ­
n ies  . Only so li ta ry  winged forms of th e  o ther sp e c ie s  were found on 
th e  p la n t s .
3 . W inged aphids were caught on s ticky  traps  in  g rea te s t  
abundance during la te  w in ter and early  sp r in g . S ix ty -n ine  per cent 
of a l l  aphids trapped  at D onaldsonville  during a 12 month period were 
caught during March and April. Flying aphids were much le s s  abundant 
during fa ll th an  during spring , but more abundant in  fa ll than  in  summer.
4 . More aph ids were caught on s ticky  traps  which were facing 
th e  genera l d irec tion  of prevailing w ind .
5 . The ra te  of spread  of m osaic v irus among re la tive ly  hea lthy  
p lan ts  ad jacen t to  heavily  in fec ted  sugarcane w as approxim ately tw ice  
a s  great a s  among p lan ts  ad jacen t to  uninfected  c a n e .
6 . A survey of 29 f ie lds conducted  July 24, 1962 in  7 parishes  
ind ica ted  tha t th e re  w as no s ign ifican t difference in  the  amount of 
m osaic  symptoms found betw een  sugarcane  p lan ts  ad jacen t to d i tc h -  
banks and p lan ts  in  the  cen ter  of f ie ld  c u t s .
7 . Symptoms of sugarcane m osaic tem porarily d isappeared  fiom 
many N .C o . 310 sugarcane p lan ts  during the  hot dry summer of 1962. 
However, th is  apparent masking of symptoms did not occur in C .P .
52-68 sugarcane during the  following re la tiv e ly  w et summer.
8 . The temporary lo ss  or masking of m osaic symptoms probably 
i s  not a s so c ia te d  with lo s s  of v irus from th e  p lan t.
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9. It appears  tha t during the  1962-63 crop year approxim ately 
80% of a l l  spread of the  m osaic v irus occurred  during la te  w in ter and 
sp r in g .
10. The ra te s  of m osaic spread  during spring and summer were 
approxim ately equal among p lan ts  of different a g e s .
11. M osaic symptoms usua lly  appeared  l e s s  than  8 w eeks  after 
the  occurrence of flying aphids in  sugarcane  f ie ld s .  Indirect ev idence  
su g g e s ts  th a t  4 w eeks  may be a reaso n ab le  approxim ation of th is  la ten t 
p e r io d .
12. A highly s ign if ican t sim ple co rre la tion  coe ff ic ien t of .899 
w as found betw een periodic  in c re a se s  in  m osaic inc idence  and numbers 
of a l l  aphids trapped  during an  equal period of tim e 4 w eeks  e a r l ie r .
A s ign ifican t sim ple co rre la tion  coeff ic ien t of .987 w as determ ined 
betw een  th e  la s t  observed  m osaic inc idence  in  sugarcane  p lan ted  in 
4 different se a so n s  and the  re la tiv e  numbers of a l l  aph ids flying during 
th e se  4 different periods of plant growth.
13. P ositive  and s ta t i s t ic a l ly  s ign ifican t sim ple corre la tion  
co e ff ic ien ts  were found betw een  periodic in c re a se s  in  m osaic inc idence  
and numbers of M vzus p e r s ic a e . H vsteroneura s e t a r i a e . Acvrthoslphum 
p isu m . Sch izaph ls  qram inum , Aphis q o s s y p i i . Aphis m a ld lrad ic is . Aphis 
m e d lca q ln is . Rhopalosiphum p se u d o b ra ss lc a e .  Rhopalosiphum f i t c h i i . 
Rhopalosiphum m a id is . Rhopalosiphum sp lendens  a nd Tetraneura h irsu ta  
trapped during an  equal period of time 4 w eeks  e a r l ie r .  There are only
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slight ind ica tions from multiple re g re ss io n  a n a ly s is  tha t the  first 4 
spec ies  might be more important in  spreading of m osaic v irus than the  
o th e rs . However, s ta t i s t ic a l  an a ly se s  did not sep a ra te  vec to rs  from 
n o n -v e c to rs ,
14. W eekly ap p lica tio n s  of milk sprays to  small f ie ld  p lots of 
sugarcane reduced the inc idence  of m osaic symptoms in  2 experiments 
by 41% and 25%, re sp e c t iv e ly .  W eekly ap p lica tio n s  of a c a se in  spray 
caused  an 11% reduction of m osaic symptoms in  one field  experim ent.
15. Milk sp rays did not in fluence  th e  numbers of aphids found 
on trea ted  sugarcane p la n ts .
16. All milk and c a s e in  sprays w ere phyto tox ic . However, skim 
milk was l e s s  phytotoxic than  undiluted or d ilu ted  w hole milk, and 
c a se in  w as le a s t  phytotoxic of a l l .
17. A s ign ifican t 21% reduction  in  to ta l  popu la tions of flying 
aphids near the  cen te r  of a 10-acre plot of sugarcane w as  ach ieved  
during 24 w eekly  ap p lica tio n s  of dem eton to  th is  p lo t.  In sec tic id e  
app lica tions  a ffec ted  some sp e c ie s  more than  o th e rs .  A sign ifican t 
57% reduction in numbers of Tetraneura h irsu ta  caught on traps w as the  
la rgest reduction ob ta ined  for any particu la r  s p e c ie s .
18. Demeton app lica tions  apparently  w ere more effec tive  in r e ­
ducing the  numbers of winged aphids found on p lan ts  than  in reducing 
the  numbers of aphids caught on s tick y  t r a p s .  A s ign ifican t 77% r e ­
duction in  to ta l  popula tions of w inged aphids w as  found on p lan ts  near
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the  cen ter  of a 10-acre plot of sugarcane during 24 w eekly  app lica tions  
of demeton to  th is  p lo t.
19. D i-Syston  apparently  did not influence the numbers of flying 
aph ids caught on s ticky  traps near the  cen te r  of a 5 -acre  tre a te d  p lo t .
20. Twelve app lica tions  of system ic  in se c tic id e s  in  a  5 -ac re  
sugarcane plot ad jacen t to cane with low m osaic incidence reduced 
m osaic  symptoms in the  cen ter  of th is  plot by 58%. T w enty-six  a p p l ic a ­
t io n s  of the  sam e system ic in se c t ic id e s  in  a 10-acre plot ad jacen t to 
highly d is e a s e d  cane resu lted  in  a 45% reduction  of m osaic in the entire 
p lo t .
21 . W hile p resen tly  av a ilab le  sy stem ic  in se c t ic id e s  may not be 
adequate  by them selves  for preventing m osaic sp read , it i s  p o ss ib le  
tha t th e se  in s e c t i c id e s ,  toge ther with roguing and iso la tio n  from virus 
s o u rc e s ,  might provide a b e tte r  method for maintaining d is e a s e - f r e e  
seed  cane  than  is  currently  a v a ila b le .
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